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INFUNDIBU! 
INCLUDIN¢ 


JAK 


I ) ) 
1d\ Wil optall 
d variou u and six mice 
| s obtain rom the dog wert 
I @ thos rom the rodent 
cell nerve element 
nal At] Xalup! ol bot] 
;f our | t pre} ations Ol 
had from the infundibulum o 

I ! 

l, | un anteriorly at the poster! 
pt rum, and included the first 
the optic nerves, then passin 

portion of the infundibulum, the in- 
the tuber cinerium, the antenor an 
pituitary gland, and the corpora mam 
posterior border. 
re ude rtical to the surface of tl 


that these 


infundibulum, 


where 


gave the best results ; and 


it 


open 


34 
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wbout 2,500 sections were examined. 





The staining agents used were the rap 
























for the nerve elements, and my picric acid n 
the same, for the neuroglia elements and 1 
magenta mM thod of Nissl, eosin-hemat 

] f 


of th« aniline dyes were used to} 


only. 


Our work commenced by a study 


far as possible the landmarks, as the Golgi met 
its characteristic action in staining only 
nerve fibres and cells, also owing to the 
white and gray substances, renders it very 
track of the intermingling ganglionic regior 
In the mouse, the pituitary body p 
to obtain satisfactory sections, not b 
point of a good-sized pin. In the dog it 1 
and shape of a small cherry, and is divided 
portions by a closed ventricle. The post 
lobus infundibuli, which is directly attache 
bulum, is a rounded oval in form, and vari 


and size but slightly in the various animals u 


skull. 
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into the third ventricle, the sections took in an area o 
as five millimetres above the floor of the inferion 
the cerebrum. Laterally, the area of the sections was « 
fined to the margins of the gray matter of the tem 
volutions, but did not extend into their substai 


aus it is best seen in vertical secti 

from the basis cerebri with a portion of t] 
uttached. Sections wer 30 made 

region with the hypophysis connected, 

the relations of the nerve elements of the infw 
those of the nervous portion of the gland, and 


IS SO strongly adherent to the dura that it pull 
rest of the pituitary body in removing this wi 
unless the membrane is dissected with it from t 
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The second half of the organ, the anterior or glandular 
portion, 1s att iched loose ly to the rounded base of the in- 


fundibulum, by connective tissue and a large number of 


vessels, both veins and arteries, that dire ctly pass into 1t from 


the substance of the infundibulum, and to the lobus infundi- 
by connective tissue and large vessels. This glandulan 
of the body may be roughly divided into two rounded 
ral thicker portions, united by a central thinner portion, 
which tl bus infundibuli is pressed. Between the 
rior and post ) lobes, is a constant closed cavity 
"| wings of tl main cavity have horns, which pass fa 
l toward t nferior and lower margins of the lateral 
t] lob These cavities are lined through- 
cal epithelium Besides the main 
umber of smaller cavities are to be found, both in 
vous | glandular portions of the organ, usually 
epithelium, but sometimes, especially 
tl m = body, othe cavities of a different 
to | bserved, lently formed by the coales- 
f two or more follicles, and are commonly filled with 
dm 

For tl ( il histological features of the glandulai 
1ents of the anterior lobe, I must make reference to the 
book of W. Krause,’ the monographs of Lothringer,’ 
Schonemann,* and Stieda,* and for histology and develop- 
to the very excellent work of W. Muller, as oul 

ches only concern the intimate nerve distributio1 
The Glandular Portion of thre Hypophysis. In the 
lular portion of the body, nerves, other than those be- 
cing to the sympathetic system, are not found. They ar 
hne varico fibres, with numerous ramifications and 
timate branchlets coming off from the main stems ata 
or slightly obtuse angel As in all the other secretory 


we have studied, bundles of small nerves are to be 
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seen following the course of the arteries, and in th« 

instance these vascular bundles do not seem to be un 
numerous. From them come off, at irregular in 
single fibres, or branches from the main stems, 
pursue a very irregular course through the glandul 


] 


stance, crossing over ol accompanyll Or thie Laree 






present 
usual] 


te rval 


VW 


we sul 


vel 


channels in the septa, and finally being distributed ups 


coils of the epithe lial cells forming the follicles. \s 


illustration (fig. 1), single nerve fibres may frequently 


coming from some considerable distance over the surf 


the follicles, across veins and septa, and finally b 


into a terminal figure, with quite num is b 


s 


endings, which appear to lie in the inter-ceilular subst 


the whole arrangement being very similar to that 
adrenal gland. No nerve cells are to be found 
substance of the organ, and all nerves belongin 
appear to be derived from branches of the caroti 
pathetic plexus. 

The Infund bular Lobe of the Pituitary Gla 


microscopic appearances of the very numerous sect 
have made of this portion of the organ are some 
variance with the ideas received from the text book 
spect to its histological characters. Both the sections 


with eosin-hematoxylin, and with anilin ly : nd 


simply hardened in the osmium-bichromat tu 
further process of staining, give a st paratlol I 


into three portions; all of which are microscopic 


similar in appearance Ch . is first an yuter lam 


slightly irregular ependymal cells (a, fig. 2), three 


deep, arranged after the manner of the cuticular epitl 


separated into divisions by thin processes extendins 


the fibres of the surrounding capsule and term 
definite line, where a separation from the more 
lying elements occurs; then follows a more i 

of varying depth containing epithelial cells of a 
type, which in places along the posterior and infer 
of the lobe, as well as occasionally in the mor 
recions, are arranged into distinct closed acini, lined 


low variety of cylindrical epithelial cell, and often 





hie 
VW iil 





























ir lumen collection 


poste 
tq 
1S 
1) 
i 
’ 
| 


rately | l ( Along the anterior border of the 
| pith | elements, except th yuter ependyma 
eat litt In promuine} specially alo the 

Y nt to tl eg] where in the lowe 

mal the mntundibular duct 1s present (now 


) nted e only by blood-vessels and connective 
ie bundlk they become segregated into groups of 
y r-sh ped cells, sepal ited by a fine 
L, nuclei here and there in it, and are now 
vy recognised nerve cells \ certain number of the 
ndle cells a very lon ; well as broad, and prol ubly 
( espond to those described by Krause, as spindle cells of 
tain function, but are undoubtedly nerve cells. 


tine clhl are seen coalesced, forming cavities of 
The follicles vary very greatly in numbers in 
‘ but are always more numerous along 
bord than elsewhere, though they may be 
\] 1e mid-region of the lobe when invagi- 
f t ter epithelial layer occur. Intermingled 
LC hnumopel of smallei cells, not so distinetly 
l } ! which become pre dominant in the 
| »? LOnS 

pal D trabecule of connective 
ne | eSsi which are not of such large 

; ! in the anterior lobe 
S ! ially merges into a centra 
l ! } \ mal cells separal | by 
le partitions, carryl b] l-vessels 
t ( i) thers of large) 
' t 4 may be distin- 
} m, otl of pear « rounded 
1 ilar form, with thei 
! fi ranula ippearance, 
t e] ranul scattered amol them, 
t ( uC l 1 I ickish Co1ioul lhe 
W hie they can be determined ure 
und adnuclear particl and are 
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1s of a colloid substance. Occasionally, 
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It has been shown by Andriezen,' that the pituitary in 


] 


amphioxus and amocetes, is of three-fold structure, namely, 






a sub-neural glandular organ: a duct lined by ceihat 





epithelium, which affords a communication between thi 



























buccal and neural cavities; and a group of ne 

around and at the back of the upper opening, where tl 

duct widens into the ventricular cavity Hy us 

shown that particles of carmine, suspended in the w 

surrounding the animals, will be taken up with the w 

passing through the infundibular duct, and carried | 

action into the ventricle, and thence into the central « 

of the cord, finally the particles of carmine n I 

right up to the free end of the canal, where the s] il ' 

opens into the exterior by the bDiastopore , theretore, il } 

made manifest, that the infundibular duct 

of oxygen-bearing water, f the nutrition 

and the carrying off of their effete products 
[t is quite curious to find essentially the same st 

preserved in as high a vertebrate as the dog, and desce1 

to so low { ol vical ordei as ampnioxus, though a \] } 

remarks, the pituitary is practically the same fron 

toman. The epithelal structures surrounding the pro] 

nervous portion of t pituitary, are hardly to | 

for, except on the supposition that they ongi ' ( 

1 group Of herve celis, Whose processes, probably, \ 

® connection with pecullar heuro-epithehal cel 

function of testing the water entering the infund 

(Herdman, Andriezen), and that after tl function had 

come lost in the radual ascent 1n anim Lie ( 

came metamorphosed into cells having a secreton 

in part, homologous to those of the anterior lobe, and } 

bably originated from an offshoot of the same buccal epit 

lium that formed the substance of the anterior lob 

nerve cells of the ganglion lhkewise underwent partial 


changes, a group ol them remaining near their form: 


situation, and retaining somewhat of their old charact 


istics, while the de eper ones became more scatter: d, throug 
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producing a partial loss of function, 
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ir elements between them, eve! 
ana 


further and higher 


organiza 


a number of 


specime nS as 


nerves and neuroglia elements 


f the pituitary, but unfortunately the 
;, and the nerve fibres, do not stan 
the fibres being better influenced 
neurogha and nerve cells coming out 
frequency in the picric acid pr 
nnections between the two portion 
res are In some measure difficult t 
l : At the itermost margin of 
ext ain from the thi capsule 
rather thi LT1c¢ threads 
iably end hen th termina 
ball-shaped figm it a definite 
bod isually the inward 
epithelial ( Ss, at tl line of 
! ( It | situated elements 


' ’ 
Vlad 11a 


Vy may bt rela a » them, 

ided blac] | ageregatio1 
l 1) t remain a 

I N | l { ren nin 

| ( \ raw Litt every 

tl ( ilar elements. and beat 

-thirds of the body, glia cells are not 

p} h tl unterior edge, that is in all 
third of the lobe, where the nerve 
ewn we find moderately numerous 
iterel types, princi} lly mossy cell 
), lying between the groups of nerve 
ial spider element, with its single very 
fic. 4), but thei bodies are a little 
seen in the purely cerebral tissues, 


Lnose 
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being much larger in proportion to the extent of the 
tentacles. In the superior portion of the organ, adjacent t 
the infundibulum, these spider cells are in moderate numbei 
to the exclusion of every other variety, though nowhere in 
the substance of the lobe are very numerous gla cell 
either type stained. 

The Nerve Cells.—It is only here and there throug] 
anterior two-thirds of the lobe, that the silver stain affoi 
examples of the varieties of nerve cells of the body \t 
extreme bas a small group ol cells may quit constant 


seen stained (q. fig 2), but this is th ly example of grouy | 


of nerve cells stained by the silver sa t, sewnere tl 

only tinged in singles and in collections of twos and tl , 

In some respects this defect in 1] ecepti the si 

salt is a drawback, in others it Is a cided ad tage, a 

full figure of the tinged cell st 

the unstained elements, with tl 

massive neurodendrites t is hardly to | Ippos 

any varieties of the n cells have escaped im) 

some time in all of our sections, t 

pretty thoroughly scattered among th ( uy 

the unstained sections, by v1 nery \ 

canglionic elements ol the CO] nd may be ( l | 

belonging to the multipolar type, no except 

being determined by the method of sta 
For the sake of distinction the nerve cells may | livider ] 

into two principal classes, cells with or mn, a 

cells with two or more neuraxons. Phe varieties may | 

further subdivided into large irregularly pyramidal and ova 

cells having large numbers of n dendrites and sing 

neuraxon (figs. 5 and 6); medium-sized mult polar ¢ 

very irregular shape with many dendrites, among which may 

be distinguished one very prominent one directed towards 

the upper and anterior margin of the lobe (fig. 7) ; cul 

pyramidal cells with the same characteristics (fig. 8); flask 


shaped cells of about the same size with numerous processes, 













I have throughout this article used t word neurodendrit und d 
dritic and protoplasmic extensions or pr sses, als 


evlinder, as synonymous. 
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m. which come off at different points on the dendrites, two 
re axis-cylinder processes (fig. 9); very small pyramidal 
usked-shaped cells, having an enormous length for their 


processes (figs. 10 and 11 rounded cells of equally 


mens IS With very st ne Pp cesses, almMone which 
b ushed a singk -cvlind xtension (fig 
J | m I ted along the trem 
t ! Lpical tuilt I 
} 1 S-cyllnd te! - 
t it I o, 15) 


SS¢ 1 ot many i strong dendrites, 


| : first variety (figs. 5 and 6), the largest pyramidal 


' I ! tt Ul! e1 | Init it the extremities, 


. nicn ¢ hntually 

| \ I! 
} I } sses of 
y 8 \ 
i r bre ip into 
t l l tne) 
i \ wad the 
( } Wo } o 
! Ul ) hese 
} ina a ! OTOUpsS 

| ‘ 
| nferi margin of 
“ } val 
i 5 l $, DotN 
' + n t} c ral 
U 3 nd Chen 
i ¢ dadenadrit ‘ pute 
| 

} l ( on n VnIicn may 
} { I cel l'} e deli- 
| ( li icatlo vnd arbori- 
. O riety, but on the contrary al iten 
CG sned Dy the presen OL numerous halry processes, 
1dinyg put a lttie distance [trom the ramus. hese halr- 
processes may aiso come ol tron the margin of the 


Clubbed endings to the dendrites 
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are also more freque nt than with the larger variety Alw S 





among the dendrites may be distinguished a single one t 





does not diminish in calibre as rapidly as the others, 





extends fo. a long distance from the cell, with a fe] 





direction upwards and forwards. The n 





easy to distinguish from the other processes, and appx 






originate by a gradual diminution of the caliby 






process Kach cell seems to possess only a sing 





(3) The flask-shaped cells (fig. 9 to | found 











wide territory, and while covering a considerable spa 

their branches, never show the fine feathery wngem 
the lara St ce lls, but fin ully pass by a orad ial dimir I I | 
heir calibre into finer and finer neurodendrites, end 

among the tissues, frequently with a small knob-lik 
nent. From two to four neuraxons | e | | 
om trom this variety of cell, and th vn it uincuit 


hem { 











] | ] 
arawing naraly 





which thx 





1S small and of a rounded form, trom vhich str C de i) 





come off. and sub-dividing, cover a large space oul the 





body ol the cell. These ralnificatiol s have exceedingly 





numerous thorny and knotty extensions from them, giving 





the dendrites a prickly appearance The axis-cylinde! 











THE CEREBRUM. 


y) s comes off at some variable point from one of the 


st arms, and is fine, and shows collaterals here and 


tl . though they are not very numerous. This cell is only 
1 near th up} border of the body, and the axis- 

\ iers soon disappe umone the thick-set arrangement 
rve fib found in this region. It is very probabl 


ll b to th Int mediary second type o 


I \ vWiy mentioned, but one neuraxe 
l belon to it This cell 1s peculiar to th 
I have been able to det 
l l l \ nh @& sihlniiia y JaNnguonie 


| la \ ( ib hie small SIZ { ul 
sul , and pull numerous tlons thi 
1 ant t} ybe, and is distinguished 
} l I l trom the uppe1 
portion, W exte ulmost, but not quite, to the 
i+), l 2), % ©) they are 1nter- 
e fibres, that ai 
’ ! the space tormerly 0¢ 
tl I Lie he pa ul p CeSS¢é uit 
t t rv three, and d 
ff | ( lerab listances 
( fi y interminele witl 
i nery hnbres in this re Ol 
pl } S sO | the larger and 
| list ushed either by then 
( nt te) tory vel Which 
nsions them es are eitl notty 
ve the urborescence developed upon then 
vhich mply the breakin: ip of the finest pro 
mic prolongations, into exceedingly numerous fine 
muscul 


One of the peculiarities of the cells of the lobe is the 
velopment at the final ramifications of the dendrites, of 
plex tufts of various forms, which, under low powers, 
ww only as irregularly blackened objects, lying among the 


kly set protoplasmic extensions. These tufted objects 
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are frequently seen among the 


proce SS 







from and scattered among them 





more simple fo re oce 


ot 





the 


















which is protoplasmic extension, and it 


CAL ¢ 


s of the 


is only by 






vroup of cells (fig. 2, also fig. 14, in which one of the dé )- 
ments more highly enlarged is reproduced Int t 
varicose fine processes are seen entering, whi ib- 

and form figures of peculiar shape, with numerous irregularly 
blackened points and knotty knobbed endings, exte li 









The ramifications of the sma Lis 1] I 
one exception, are of 1 lerate leng l by l ] 
four groups 1) Those tl branch at nu is 
and obliquely angled points, bu hos [ 
hot sub-divide to any ¢ nt (fH } Z 
cesses SUD-C1LV1IC ut 1 rie S t l 
nad a ( ered \V I l itil ( l 
} oye’ S Ng i 1 ( s 
With tufts thn 
very lou ! tb Ire juel ly aividaded pit } S 
basal fies. LO a3 N f ( 
than a ial development of the dendrit tl 
tion ¢ LI last Val t\ whel \ it tu 
though of more simpl rm 1 } ! 
large} | lhl ul l ! li Tl 
scattered widely 1 Lie ( ntra ] ( ! Ot 
certain tl ery fib) ) ll 3 ly be 
ade velop bushy end-figures, it 1 yn ne lt : 
culsh between termination of S li r, and ten 
of dendritic extension 

The Neura.co) TT) mia [ {t the L¢ l 
sions of alit nun Ous trlette ( | I C 
organ, are by their finer calib nd the eco t pre 
of small characteristic varicosities and tl nings 
distinguishable from the dendrons; but in certain local 
notably in the mid-region of the lobe where the fine) 
extensions of the pyramidal and flask-s] uped lls a n 
rately numerous, we find ourselves between the horns « 
dilemma to decide which is axis-cylinder 01 herve fibre and 


following 
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) their terminations, when such may happily be found, 
wre definitely able to determine the difference. 
The axis-cylinder extensions of all the cells in the 
rior portion of the lobe turn upwards; the direction 
those belonging to the smaller pyramidal and _flask- 
ped cells, I have not been able to determine Those 
neing to the large) proportion of the smaller cells of 
iperior border turn upwards, and intermingle with 
inal fibre network, and but a few belonging to the 


the her regions probably turn downwards 


the centra egions, and are soon lost in the maze of 

All through tl middle and anterio1 portions OL the lobe, 
ngiune ot ti neuraxons and neurodendrites forms 

Vv complex a nvement, 1n which it is difficult 

it the individual fibre belonging to one particulan 


t} t I wy considerable distance. All the 


and the long dendrites, have a 


lency upwards and forwards, both dendrites and 

) j nehing they pi ceed onward, but all traces of 
tl nferior and median cells of the lobe ar 

little distar below the superior edge, and then 

ns nly re intermingled with the extensions of the 

l} nelal . passing them, | wever, before the 


fi Vv rea . Where they spread out into a most 


ne varicose fibres, still retaining 


their previous longitudinal arrangement from 
tl iptend fibres being coarser than the 


1 int mil ing branches It is doubtful whethe: 


hnpres } beyond th limit of the lobe into 


coming from 1 infundibular tract into the body of 
sterior lol f the gland, and ramifying through it 
probable, too, that some portion of the nerve threads 

posterior s portion of the lobe are also 
ad irom the vascular filaments, but connections 
en the fibres of the vascular supply and the nerve 


, . 
5s Ol the organ we have never been able to observe. 
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A small 


lobe have thickenings of some size in then course, 


number of the nerve fibres originating 1 






more rarely a pear-shaped diverticulum of small dian 





is seen extending from a fibre, the appearance being s 





to certain cells of the svinal sangha having T-shaped 






tensions, only they are much smalle. 







Sliver preparations hav Llix¢ Sst ( sed 





oval 






have no visible structure, and only appe 





a yellowish colour with a sharply marked line of d 





tion from the surroundin t ture . carefu 







} ] } + 
through a numbe Ol eosin-hem XVllh prepa 


to reveal any similar rounded bodies 





41 1 = } ] + ; f~.}] 
of the lobe, tl ion in several stan Ul i 3] 






Inwara 






coil with an intricate arrangement, the main fil 





upward course diverging around them, | 





fibres arise others, that, after passing to the bod 





the outline of follicles, develop upon themselves 






ordinary figures (15 and 16, also fig. 2, 7 hes 





twist and coil (fig. 16) upon themselves, develo} 







thickenings, the most common belng an 1 vula ~ 4 


“eye a 
like figure, with knobs set on the end of 1 blades | 






is also a tufted form, and sometimes only a develop 














intricate knobs is observed, extending fron bla 

mass, having a nerve fibre passing int 
With the exception of the ones present a 

peculiar endings, there do not appear to | 

among any of the fibres of the lobe; they branch re} 

cross each other, their lateral and even main stems develo} 

arborizations around other cells, especially clearly n 


around those that are not stained, but nowhere, even mn 


the situations along the anterior bord whet the 
threads are sufticiently dense to form a feltwork, do thi 


ever anastomose. 
In the posterior third of the lobe, among the epithelia 
structures, the nerve arrangement, owing to the great 


though comparative rarity of the stained elemen 
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with exceeding clearness and distinctness. Here varicos« 
fibres come in numbers from the median portion of the 
branching repeatedly as they wander through the 


s, becoming finer and finer in calibre, and finally end 


ree minute branches apparently without end-knobs, 


Numbers of these nerve threads cross the line separating 
fig. 2) from the outer layers of epithelial cells, 


UTS} i I nal fis l Ss ol ‘considerable 


to be found, though t staimin 
I i 

vs tl pituitary land to have 
l Ul I t ora ol rtebrates, 1ts 
) nd ne is tunction, mitact tne 
} } 1 le the riginal ) tl SeNSe 
probably ng ques not atrophied, and 
1 to admit hehtly different 

t { nstituent element 
: to interpret the meaning of the 
ty und nerve tufts upon the central 
li If the inded bodies are follicles, then 
lings rtainly very dissimilar to the endings 
Lllvary Ol thy} id clands, or even 
! ry much 1 trongly do they 


{ lled t il nd it 1 
to t ! wn pecial sel existing 
} l ne Wel rms oO nimal hf nan to 
por epl lium 
[| | d ) ULAI R Git 
hos portiol I tt nter-brain of embryonic lhift 
epresented in tl vdult by the floor of the middle ventricle, 


ay, for the purposes of this study, be divided into thre 
racts; the regions anterior and posterior to the central 
of the ventricle, and the f unnel-shaped extension 


wnward, the infundibulum proper: the component parts 
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being united by the rounded walls of the infundibulum, a 
fused together at its base without a distinct line of diff 
entiation between them. 

The Infundibulum.—In eosin-hematoxylin prep: 
of this lowermost portion of the walls of the third vi 
we find a moderately thin lamina of fibrillated 
taining a multitude of nuclei of rounded o1 
a few nerve cells of pear or rounded shape, an 
large blood-vessels; the whole tract being 
what unequally, into two parts, by differenc 
tion of the staining agents by the tissues. 
of the lamina has fewer nuclei, and a finer as we 
complicated arrangement of the glia fibrils than 
where the component fibrille are coarser and 
plicated, and the nuclei more abundant The ec 
of the most inferior region of the infundibulum 
the apex of the posterior lobe of the hypophysis 
of blood-vessels and fine fibrillated tissue, with ec 
numbers of nuclei among the bundles; th 
ment of the structures of the infundibul 
altered Elsewhere it shows no break 
arrangement, the line of differentiation bety 
and infundibulum being sharply drawn, 
connective tissue bundles being placed between, 
rating the glandular and other structures of 
from the tissues of the infundibulum. The staining 
infundibular tissues by chrome-silver, shows an except! 
complicated mass of interlacing glia elem: 
embryonal type, which is so dense, tl 
sections, it 1s impossible to see mo 
mass of rods, without differentiation into cellulai 

In less thoroughly stained specimens we may readi 
tinguish two principal types of neuroglia cel 
fig. 17) and several sub-varieties. In all porti 


organ up to its fusion with the tuber cinerium, 


cells passing from the internal edge of the ve 


of the lamina to the extreme outer margin of the infundi- 
bulum, resembling in every respect the earliest ependymal 


glia cells of embryonal life, and corresponding to thos« 
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from tl ependyma of the lateral ventricles and 
! th ( cerebral tissues At the « Lor ol 


| rca I Ve nall pyramidal and elongated 
bodies (1 f 17) with a shght projection into 
wity of tl tricle, each cell giving origin to a singel 


ishened, which, after reaching 


le tf en superior third of the 

s, bearn ipon them 

| 

| ha i tok en S Kin LLLY LUECSE 
l eete l l ! 1 ia round dl 

| { having t per 

l ¢ l'} Ville 

l I iu Nn 4 \ the? 
» t nfundibular 

l ’ ! tube ner 
| ) 17) consi f straight, very 
eir base und 

lit bel ! 

| ther fine branches 
b-shaped terminations upol 

5 ( », | L7) compris 


‘ DI eI Illi pe 1lOl 
e very in is, especially in 
} 1 na supplant the prima 
I 
lls. Sub-class three (4, 4, fi 
i tained in tl ter half of the imfundibulan 
Lh l sometime very thick, und some- 


y thin, but always at a certain point they develop 

rre ar ¢ t liar thi ening, out of which sprouts i 
} t ft)? t y i t ) a] ] lil 

hnunit ! threads to make a brush-like hgure 


he threads, when they reach the periphery, are so fine and 


hey look like a blackened spot 


) 
oO.) 
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alone the outer margin. None of the branches 
pendymal cells ever anastomose. 

The second, and only other type 
that is stained by the silver salt, is a rounded cel 
large dimensions, having a multitude of exceeding 
varicose processes extending from the body, 


branch or anastomose with one another, a1 


cell a burr-like appearance. This type of 


ingly stained, and is present in all portions o! 
frequently within the inner 
may be found quite close to tl 

The Nerve Elements. 
stained by the chrome-silver 
vhen compared with the neuroglia 
stained osmic acid 
pear-shaped cells (5, : 
nervous function tinged 
resolve themselves into the usual varieties 
neuraxon, and cells with several né 
multipolas 

These types may be sub-divided 1 
Large multipolar cells with fairly numer 
6, fig. 17), among which may be distin 
which extends, ‘without branching i 
some considerable distance from the cell 
levelops knots and triangular irregulan 
its course, from which arise rather thick, ris 
that end, without agaln branching, at 
vlobular enlargement. The main filam 
circular course, and finally disappears befor 
lefinite termination. (2) Smaller pyramidal cell 


) also situated in the long diamete? 


LZ 
‘ives off one or two ay ical processe S 
of the 


lateral processes, except in occasional instances, nor 1 


lone extension of class 1, though 
protoplasm stained to any definite ending. 
pyramidal form (8, 8, fig. 17) but of smaller 
lying transversely or obliquely to the surface, that 


} 
t 


axis-cylinder process coursing among the sparsely staine 
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ngitudinal fibres, and knobbed-endings to their pyramidal 
esses attached to the outer limit of the infundibulum. 
t) Small cells of py! imidal form (9, fic. 17) with a con- 
ible number of basal processes, and a large number of 
smooth, apical ones, from which arise a number of axis- 
nder extensions, coursing circularly through the lon 
mn of the body, where they are eventually lost. 
Verve Fibres lhe irreg ilar protoplasmic extensions of a 
iber of the largest pyramidal cells found in every portion 


nfundibulum, we think should be looked upon as axis- 


ler extensions of probably strictly local function, though 
their irregula ippearance and the development of 

Uar thickenings it is improbable that they are provided 
myelin eatl The other neuraxons, all of which be- 
common f 1s of nerve fibres, are sparingly arranged 
lar fashion entirely in the mid-regions of th 

l I Lr lil nl possess humerous varicosities, 
the sam eral appearance as the finer fibres of 

ebruli WI! stained by chrome-silver. No fibres of 


is origin, apparently, pass to and fro, between the 


r lobe of the hypophysis and the infundibulum 


ell stained sect ns, a few thin nerve fibres (iz, 34. 


|7), may always be seen passing beyond the limits proper 

‘ infundibulum into the gray substance of the lateral 
it third ventricle, along which they ascend for some 

nd are finally lost in the haze of nerve and epen- 


| cha fibrille about two millimetres above the opening 


ventricle into the infundibular cavity. 


[I] THE NEUROGLIA OF THE VENTRICULAR WALLS. 


\s we approach the opening of the infundibular cavity 
it of the third ventricle, we find the ependymal cells 

i different form from those alre vdy de scribed. Thi 

| lan mass at the bas IS now very small fic. vA No. 14 
ells closely set together, so clos« ly indeed that they 
juently appear to be fused into a single mass, out of which 


very infrequently branched rays, studded here 
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and there with bead-like thickenings. These rays 
through the gray tissues almost incredible distances, pas 


2° 1 1 ] 


in the direction of the basal ganglia There is only 


process to each cellul Ll body. 


Proceeding upwards along the borders of the wv 
the ventricle, we immediately come upon another and m 
beautiful variety of ependymal neuroglia cell (fig. 17, N 


L5 Chis cell is somewhat different in m fi 
’ ] ] ] i I> 
familiar types that have been depicted by hi is, hk 


Cajal, and others. The body is fairly re 


cular cavit und very ) S { l } L} 

nto t ventrici Ou { I \ ! 
rays proceed, extending ! t | 
Consideravi 11S l S t} 


has projecting from its sides | nw 
lateral t cles l | 

similar to those passing from the body of t 
the same g ul direction. Son 


thicker and shorter t 

prickly projections from then 
longer and have the prickles, b 
Subdivisions of the lateral processes art ew | 
do occur. Out of tl ip} most ]} 

vertical processes, we can almost always find 

hair-like prolongation, which shortly | ls d 


toward the floor of the brain, w eit m 


fibres of the sustentacular glia cells 

of th floor, as well as the rays from the last des i 
variety of cell, and mingling with them, 

distinguishable in the dense meshwork ; thou 


trom the appearance of a few isolated « umples that they 
end in a ball-swelling against the pial limit The gen 
effect given by these ventricular cells reminds one strong 
a lateral view of some of the varieties of conifers, hence we 


have named them the jir-tree ependymal cells. 
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These very beautiful bodies are thickly set alone the 


of the ventricle, and are found in perfection up to a 


t several illimetres above the debouchment of the 
bular cavity, ubove which they 

juent, and are dislocated from the immediate 

t ventricle, app to become stunted and los 

} lon ition Pome Lt the example Ol 

\ , othe jute small, but togethe) 

the ed f t ntricle n 

V Owl if n < neuroghiia 

neurogla cells 

then bourhood, and 


i ‘ ‘ | ‘ ‘ b i! i 
| i ( 1 cells 1 


} ! ul to mm rom 
I | 1) col iderable 
,’ distinct lia cells of the 
} >} rane Le ell 
l } l t tl ner ray lnter- 
Ins} mens ch the neuroglia 
ned \ med by t prolongations of 
| . 
| l ! it t vdimuixture of nerve 
L } \ Ss 1 ! }) tion ol the 
| lid black 
1 f the brain lateral to the 
the shapes of the neuroglia 
( ) | mbryonal types have every 


departed and in their place, ranged along the inferiox 


brain floor and from thirty to sixty mikra above 
stout-bodied cells of irregular sl] upe fic. 17, Nos. 17, 

\7), with processes extending in all directions, interlacing 
Wil each ot! ! wid Tormineg a orl] work, but never anas- 
sing. ‘Two chief types of cells may here be differentiated. 


frst (Nos. 17, 17) are cells with wwregular bodies and 


xtending from all portions of the 
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cellular protoplasm, but with several thicker proc 





extending upward into the cerebral substance, and a num 





often very considerable, of shorter ones passing to the ] 





1 
} 


limit, where they end with ball-h 








ke knobs. The late 
from these cells are numerous and strong, and help largel 
form the interlacing network along the margin of the b 
floor. 
The second form (fig. 18) is an extremely an 
having quantiti s of hair-like p ections trom the ce 
body and basal portions of the thick p 






LtOrlh 







by thick junctures and then gradually diminishing 

; . ] . ] + 
Among thi prol meations one may always | t1S ou 
DY 16S stout ) rance, Which Is direc i upw 










the central 













a gradual process Of attenuation, | DY ending 
houre 


shaped 
Along the borders of the optic 1 ves and 


fibres the neuroglia cells return to the long-rayed Gol« | 
but then processes are of far thicker calibi und ¢ 

infrequently beaded, and visible among the nerve struct 
much longer distances than the ordinary long-rayed cel } 
the two forms being drawn for contrast in figures 21 and 22 


Sixty to eighty mikra above the inferior margn 
brain we first tind interesting transition forms between 
cells already described and others of probably later d 
ment. In fig. 12 of the main figure we find an illust 
of an irregular cell with quite large body and numberless 


rays of considerable length extending in all directions 


shorter rays of non-branching character, and stouter sl 


it. These processes are further subdivided into longe) | 
rays with a few short branches, both processes and tl | 


branches being covered with minute hair-like projecti 






siving the arms a shaggy appearance. On the opposite sid 





of the drawing a similar cell is depicted fig. 17, No. 13 






the same general character, but with few smooth process 






} 


of any length, these often bearing at their termination 





lobular figures. The other extensions of the cell are short 






Oo 
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and thick and are covered with the fuzzy hairs. 
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Very numerous forms of similar cells are present all 


igh this region, among them (fig. 19) a cell with pyranndal 
ly, feathery prolongations, and numerous hairy projections 


body and basal portions of the thicker extensions, 


7 1 ? 
sembiung tT t last deseribed, only b Ing nore 
hese | s finally give place, higher up in tl 
i = i . 
} . , , ; 
l ead Gol?! ¢ iS, 1ntel ! i Will Levy 
) | ) | 
| ] ; ] ; + 
I I I LMMpPosslbp to dalist Culs [ ! 
( > ! ) th matller va Ul : 2 Ve 
{ in nt regions O) 
NX I) } ume hairy yppea ( { 
| I ? ted LiISO Ti mu lr ¢ | 
} tiOw!] Vy) ul LS wna Wi nti l { Ol 


Ol the ventric tnou nevel 
} I U0 SU LU mi it, anad.ne r very nea { the 
{ I l | with a body of wiable us el 

' ] 
| } | ling from the protoplasmic body 


i ly ol Lune cell LLS lf re 4 \ i d DD t 
ial ) | knobbed processes, generally of 
to the entire cellular body a very shaggy 
nce, nparab to a mass OL coarse moss with 
N e dense portion, hence the name Of Mossy cell 


Very similar cells are depicted by Retzius' froma prepa 


26 cm ne human toetus, occurring within the 

column ff the spinal cord; also somewhat similar 

oO S are \ by Andriezen? from the cortex of the brain, 
nder the nam f protoplasmic glia cells. Some of thes 


ls are of very large size, and stretch between the nerve 


ha fibres, covering an immense territory Ne arly all 


wr two longer extensions, that eventually 
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lose their mossy appearance, and run as almost straight 


fibres throuch considerable areas of the brain substance 


I was at first inclined to think that this mossy appearanc 
was increased by a deposit of silve? precipita in coarse for 
upon very slight lateral projections from the main arms, | 
afterwards found numerous equally shaggy bodies in sect 
entirely free from every trace of deposit. 

\ll the different described forms of 1 lrochla Cells 
the exception of those belonging to the embryo ty} 


in close 





connection 





endings to the hyaline sheath t 
[wo of the most distinguished, 

on the histology of the cent 

that, In their opin n, the embryo! } 

the brain and spinal cord—t] pendyn 


] 


entirely atrophies and d p} 


be more exact, Ca states thatin | nd 


1 , 
epithe L } Fi] > l } 
organs, the oitact VY mmucou mMembp ! 1 ti tll 


while Koélliker,? speaking of his attempts t btai rT 


ful staining of the ependymal cells of 1 n f 
Frown animals, adds, alter re ting nis want l 

presum , theretore, that th ) lymal fil V1} S 

in the adult in a very stunted condition t to | 
supposed that they run to tl out surtac ( | | 


After reading these statements 
surprise to find the above d bed beautiful sj 
several types of ependymal irogha ext fro 
portions of the middle and inferior region f the cavit 
the third ventricle,and reachi to the pe I V, all portions ' 
bodies, branches, tentacles, and sub-pial lines, being readi 
distinguishabl 

The region examined is therefore very inter 
only from the great variety of neuroglha cells that may | 


seen within a very limited area, but from the fact that 
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eties of the ependymal neuroglia cells, previously supposed 


entirely disappeared from the central nervous system 
lt mammal, ire found present In perfect condition 
n of a very high order of animal, and are not con- 
} \ ly | ipposed, to those of adult 
} I mshes 


l tl { l ill 1b A 
1] Lt poste ! i 
} } bet el ner 
} ts na ) 


l prisi hn | pyra- 
l } ses ntermingline 
| | part Ol Nis 
located cells 
} | } hin pl ee Ses 
1 r adjacent bu 
. parsely pportiones 
l ng none tl ! 
| nd angular cells 
} 1 S na I these ire pyra- 
ntermixed wit! 
i ] ] t } , t 
| l pin } i ¢ IS, Ss rrangemen 
| 
: ir sections. None of the stained 
Wit! I exception ol a few 
} t 3 ol ippel [ No rge nerve fascicull 
be seen in the 1 with the sole exception of a 


bul lying horizontally and laterally to the ventn- 


pening, which 1s better deve loped in the mouse than 


log, but numerous small bundles of medullated fibres 





them the iter 
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portion of the axis-cylinder processes of the projection cells 
appr ar to pass 





The Spindle-si iped Cells of the Middle and Li rZ 





These nerve bodi 












forms stained in the region immediately supe S 


what we mav call the barren zone, and t 1o] 





cell depart somewhat 1n shape trom [ hele} 





principal forms may be deseribed All these « 






Z 1 ] ] 
vertically or shehtly obliquely to tt D 
(1) Spindle-shaped cells with sl ig. 22 






regular outlines, and strong process ne fro 







extremity, 























traced Ove} l dadistances Irom t! ( | 


moniy only he strong proc a 


passes, giving otf short branchlets t] 
I 
barren zone, there to end, aft I ar ! 
upon it in a conical termination. Some of these « 
may be traced nearly up to the pial mit Othe Wl 
* i | 
directed pl cesses are S| rt wd ternill 
peculiar thickening, from which is thrown 
angled fuzzy branches (fig. 22), but 8 then 
times be distinguished a very much fhnel 


turns upwards and is soon lost in the | f } ve fil 
surrounding thecells. ‘The mainaxis-cylinder process, 1f 
may speak of a cell that always has several neuraxons 
from some point Ol the protoplasmic ext sions, 18 a 


upward, Waving through the tissues as it proceeds onward 


and soon sends out a tew collaterals, some directed tate 
toward small ce lls of the locality, whil OoUl tur! l 


ward toward the lowermost cells, where they divide repeatedly 
and form wide ramifications with a finely varicose characte! 
to the threads (fig. 29), finally encircling the nerve cells and 
ending upon them. ‘The further course of the uptending 
neuraxon is a matter of some uncertainty; a few of them 


appear to join small nerve bundles and proceed to highet 
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sized 
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—, 
Lu 


tl 


} 
secol 
) 1? 
l 
) 
( 
DOaY 
= | 
yu 
} 
I 
+ f 
l 

Du 
; 

i 
Cn 
i dD 

, 

? 

( 
nael 


rming 


Ss and 


led w 


aN 


re -divide 5, 


ANATOMY 


n 


ner neu 


irrounding 














OF THE CEREBRUM. 541 


a chanat of Course 


soon lost by 
xons belonging to the cell 
Ce llular Lorms. 


tl spindle cells comprises bodies 


tly roughene lisposition whic 

n t] ntral point lengthens 

Ss I no pA Ul \ bra vide 

brant thickly studded wit! 

s und high powers 

»} sually adirected teranly 

l any ( di ( o the 

spind| l comprises very sma 

scarcely reater dlameter thal 

rit he extensions brancl 

ible areas, but are 

led se as the last type 

S] lle cells we find fairly 

! I 24), with a single axis- 

pwards wind sendin om col- 

which finally enter some of 

lullated tibres passing beyond thi 

‘he dendrites of these cells hardly 

I ttime vel LO} and alwavs 

um trom t sides, the ec I] body 
Die 

| very similarly shaped cells 

ons, and it is very possible that all 

ly-neul type An out-spread 

nm of one of these cells is drawn in 

nerve thread entering the superion 


ting 


forming very intricate figures 


cells ol 


angular form are medium- 


langular and pyramidal bodies with stout, roughened 


These 


—)- 
) 


cells 


Cc 


INIng 


ile 


With 


otf at the angles of the cellula 


their long processes directed 
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orveat leneth, passing Over more than two micros ple fi 


magnified 500 diameters, but do not ramify to any « 
except al their ultimate portions, where t Vy I hi l 
and often thickened. Processes from these cells n 
found as low as the middle of the barre \ , Intern 


with the downward directed process ( { . ull s} 


shaped cells. There is only a single neu m tot 
midal cells, which follows a cou 
and joins some Of the sma r bundles ol pt 
fibres. Collaterals are few in number, and ai 
coursing toward son t the neular ¢ 
Sseidom Can |} traced W I 
\ little higher upwa 
seen in the nes 
he. 2b mooth 1 ith I 
sual ] ction 
neuraxon comes off from on t 
distance from the « I ly, a ves 
vening tissues, Wit! ww PiVvIneG OTT ¢ 
distances. Intermixed with thes 
pyramidal form (hig. 27 
regular in contour, the neurodendrites « 
base and sides, are stout, and soon bra peatedly, | 


their leneth is short, and they a ( 


thickenings of so 


J 


termination beyond the last knot N 

tions show the fine arborizations s« 

the smaller cells. The apical dendrites y be d 
either laterally or upward. 

The last type of cell represented in the drawn ig, Dd 
is stained only in the highest region the sections, 
pyramidal in shape and closely a 
of the larger pyramidal cells of 
The body is stout, the arms come off from the sides and bas 
by short conical projections gradually attenuating, the api 
process is studded with short, thick, lateral projections, and 


there is just below the free termination a swelling covered 


downward, upward, or laterally, with reference to the sur- 


face of the brain. Some of the terminations are of very 
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a number of 


bodies of the 
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MAMMILLARI 


CORPORA 


NERVE 








Though not properly included in the infundibular regi 





albicantia, 


mily were studied; the other nerve « 


the same aspect as in the } 


A haze of 


nervous filame 


bodies, eCncircenn?g 


he protoplasm 


following then 


to differentia 


able distance from other fine 
Though the 
well define d, herve 


1 1 
boundaries Of the 


the cells pass n 
[ 


limits of the 


the two bodies 


fibrille pass trom one to 


the networks 


tions at the distal extr miuty of 


There is distinguishabl 


a variety of cellular shapes, among 


badly stained 


ponding to 


as located in 


Cells late VY in 


and irregularly pyramida 


dendrites, the 


apical one 


dendrites 


the body. The 


arr eee 


not branch extensively. 


form with apical 


similar to th 


various forms lying 


ponding to th 


Slmvary 


Fifthly, various forms of 


lendrites. 


abundantly branch 


The upper half of the bodies contain spindle c 


in the san 


pyramidal and 


Is 
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regions studied 


DAS 








This cell 


rotoplasmic processes thick and 
! | } 


thinner dendrites coming off 


lect 1 the 
( lls ure 
Waraly 


from 
ell. The axis- 


directed down- 


and appear to conjoin with 


wn is bundles located along the 
na ity of the cells of tl corpora 
! knotty, and have the short 
but nol the feathery arrange- 
and tern ute ! ! ittenuatec 

y the terminatio more complex, 
he spindle-shaped cells of the tuber 
( € Cory re fully tinged, no 
tained among them, though 1 

I” ¢ ( und alon the margin of 

uar celis of the more anterior 

! e num Is mossy and 
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ON SOME OF THE NEWER ASPECTS OF THI 





PATHOLOGY OF INSANITY 
LLO yA I] I 
[HE study of the central nervous sys L, 
the evolution of its structure and functions, and th 
correlation t the actual lit of the organism 158 te 
to every student of Nature, and not merely to the 1 . 
cist or the alienist Between the latter two cl 
workers a gap has hitherto existed: the neurologist 
and simple, mainly restricting himself t t 
nervous diseases ”’ and their el n, bas 
researches in neurology and having no distinct 
apparently to insanity, has lived and worked 1 world 
himself : the alienist in a more isolated, and also m 
coine fashion, having mainly to deal with so-called ‘‘1 . 
dis¢ ise, tl phenomena I whiecl he naturally )} | 






1 
the 


since Is70, have slowly ended to bring more und more to- 






gether these two branches of study. The gradual recogniti 





of the inadequacy in the methods of the older metaphysico- 
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psychological writers, and the increased interest in the study 


fthe brain 


and ni 


is organs themselves by various phy- 


siological and pathological methods, and the further feeling 


it an attempt sh 


1al activities of 


ll these are sl 


Under the old régime 


‘ine, a tl 
SS ? < é 
ly Ss S I 

S I 
( 
| ] 
| il } 
pl 
} 
il 
j 
| na 
é ( 
‘ i 
1) 
j 
l i 


wly 


ve fared well or worthily. 


1 


be made to correlate these with the 
crowth, and conduct of the individual 
desired result. 


ye t de ad, 


rKking towards the 


which is not Insanity 
For even so 
y ago it had been looked upon with 


domain of 


ble and analogous to demoniacal 
ps hich was called morbus sacer, 
neclents ind its early treatment 
striy nd chains, immersion, 
ral lie ( lonorance 

ippe Pinal in France, and after him 
| ! ra ithe b hninegs or a 
In the treatment I tne 

peen 1 de in the 

I Vs ul ( l¢ 

nary 

| ind in 

Ss l 1} l s ¢ 

{ mn, ! rally 

tS) =comMy) I wd 

~ l Sap WILI 

Ul\ tl 

( \ ] eu cr) Wi aecay 

, 

pointed more sti ti 
Sinic T p ~ nit I } ( 

her sensations and px ptiol 
1 col cts of conduct) car to 
it l nti LSSor With 
mie l activity shown to exist 


devel ypment and life histories of 


SOcl1O- 
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» ] 
evolutionary levels 
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tutionary 
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and ethnic and atavistic types of degenerations, including t 


study of thecriminal and of criminaloid, vicious and paranoi 





types. In the present communication I shall deal mainly 












with the third great branch of study, especially in relation t 
the newer light which I think it throws on the patholo 


insanity. 
Old Views 


The structure of the brain and its cortex, and simil 
of the other nerve structures, has hitherto been held to cons 
of a network of nerve cells and nerve fibres, with p 
partly anastomosing (Schroeder Van der Kolk, Gerlach), 
partly me roing int » and bee Mine fused ina ora 


the basis substance—a region therefore in which 





to the langua e Ol Rin ijl Sci ( ra jurad 
ischen Wisenschaften, 1872, p. 77), the fibrill ! 
4 
| ye 
y ..‘\) 


‘oranular’’ structures are fused. Thus the connect 


between neighbouring nerve cells was effected in two way 





(a) by direct anastomosis of certain processes (see fig. | 





Schroeder Van der Kolk) and (0) by the merging and fusi 






of certain other processes into a finely granular or am phous 





na 


mass, 7.e., by the methods respectively of anastomosis and 





fusion with the “ granular substance ’’—an intercellular sub- 





stance, therefore, common to all the various nerve cells and of 






an intermediate nature. 











Such were the 
with regard to tl 
entral ¢ 
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two dominant conceptions which prevailed 
e constitution of nerve centres. The intra- 


he sensory nerves in the spinal cord, and 


ling had been unknown, but speculations 


n respecting their supposed endings, ana 
to the cells in the spinal cord. The same 


+ + , } + ] + 
it of such fundamental Importance may be 


lied indeed, more so with regard to the 


brain cortex. ‘The modes of investiga- 
with the carmines (Geé rlacl , picro- 
hematoxylin, the anilines, osmic acid 


ld-stains (Gerlach, Freund) failed to 


1 
So it remained till Golgi with his precious 
‘ 
a na Live iS a means whereby tne 
l tely settied once 1O} all und othe 
n e structure and constitution of nerve 
It Ss med vain to expect. 


juiry it will perhaps be more profitabl 


leration of the simpler kinds of nerv 
ip to the infinitely more complex 
man brain cort itself 
parative Neur ry 
‘ani jy ne? t) such is wefirst find 
( ntera (hydra, certain medusx, «c.), 
eX li simple In the lower 
prot l scopic research has so 
the presence of nervous structures. 
n ( -Dody 18 able to exhibit the 
I res} se to stimulus by contractil 
icocyte or other unicellular organism 


response to external stimulus is th 
prot plasms whe the l animal or Vere table. 


d to the next grade of the animal 


tazoa (multicellular organisms) we find a 


ecialised system of cells set apart for the reception of and 





animals we have fo1 


In these 





























































constituent 


(ectodermal), others dige tive 
ductive in function, Xe. 
differentiation of function there is a morphological differe: 
tiation of structure which can easily be 


microscope 


tissues we find the first evidence of distinct nerve-element 
the animal kingdom as shown by Romanes 
fish and Sea re 
systems, 1880) ; 


Organs and 


Exner, Schifer and 


LS82-90. 


Among the 
meduse. Thi 


and among 


spe cialis d Ct 


tactile (sensit 


prolonged i 
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sheet of mu 
ectoderm and th¢ 
the provision he 
in its elementary state 


epithelial cell, the supe. 


ol sensory st 


or proce ao € 


arrows in fig 
the result tha 


, | 
meduseé the 


ectoderm, and thi 
to arrangement in a ring of nerve cells an 
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herve C lls hav 


marein of the swimming-bell. Thess 


to the sub« pithelial tissue in which other nerv 
the SC 


plexus) are W hether 
enter into continuity with one of the ga 
plexus (¢.d., fi merely 


such a deep-lying cell is not certain, 
doubt that the nervous excitation affects this de« ply place d 


endodermal) and othe) 


recognised 
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ganglion cell of the plexus. From tl 





11S latte r ce l] issue one 


r two processes (*+ fig. 2 C) which end by coming into con- 





tact with the muscular cells which form a sheet immediately 








inderlying the ganglionic plexus. The progress of the nerve 


urrent is thus along (a) epithelial sensitive cell and along 


its basal process (nerve -fibre), to (¢) the ganglion cetlt ot 








the nerve plexus. From the latter the current issues along 





ts processes (d) or fibres to the contractile tissue or muscle 






hpre. We shall later on have occasion to point out that the 





peripheral sensitive cell is bipolar, and is found in all animals 





from the medusz upwards to man ; and in the human foetus it 






s developed not from the central medullary plate but from the 
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lateral ridge (Zwischenstrange of His); and that while its dis- 
tal prolongation ends in the superficial cutaneous epithelium, 
its central prolongation passes into the spinal cord.’ In fact 
it may be said to be the first and most fundamental structw 
in the development of a nervous system, and in the simp! 
body of an organism like hydra is the only neuron present. 


But as we ascend a little higher, 7.e., above the lev 


of hydra, we get a differentiation of the neurons into tw 


distinct types: (a) the peripheral sensory neuron ; and (0) 
motor neuron connected with its appropriate muscle (fig. 3 
These two constitute the fundamental type of nerve centr 
for all the vertebrates from amphioxus up to man. 


'In a future publication of the author’s these homologies and other point 
of importance will be fully described and illustrated. 
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The noteworthy feature is that the bulbo-spinal axis of 
ull vertebrates is composed of such an aggregate of neurons 
rming really a bilateral chain, the two halves of which, 
however, in vertebrates meet and become connected with 
me another in the mid-dorsal line of the body forming the 
neural tube 
In what way do the sensory and motor neurons come 
into relation with one another within the bulbo-spinal axis ? 
Is there a direct anastomosis of the processes of the one with 
se of the other—like an arterial stem opening out and 
branching into capillaries, which then re-combine into a 
single venous tube? Or is there an intermediate substance 
into which the processes merge, gradually losing their in- 
dividuality and blending with the common substance ? Or 
lo processes of the one simply come into contact only with 
those of the other, sufficiently thereby to transmit the nerve 
currents ? Anatom investigation with the most refined 


methods at present available, notably the method of Golgi, 


enable us to give a definite answer to the question, and 
state that the last named is the method whereby the 
passage of the nerve-excitations 1s effected from the one 
uron to the other; viz., by contact. Let us add that, 


however fine and delicate the ultimate divisions and sub- 
visions of the processes of the nerve cells may be, they 
timately end freely : there is no merging into or blending 

th any intermediate substance ; but each branch main- 
tains its individuality to its ultimate parts—to its very 
finger tips, as it were. The anatomical and physiological 
ntegrity and individuality of the neuron is thus a fact, and 
ne of fundamental importance, one which should be ever 
kept in mind, for as we trace the complexity of nerve 
structure up to the level of the highest of all nerve 
structures—the cerebral cortex—we shall find this funda- 
mental feature preserved throughout. Let us further add 
that we owe the importance of this teaching to the embryolo- 
cical work of His, of Forel, of Koéllike a and of Ramon y 
Cajal, the last of whom has furnished the most conclusive 
ind indisputable proofs in support of the doctrine in 
question. ‘The above description, together with the illus- 
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tration in fig. 3, do not exhaust the facts with regard to th 


nervous mechanisms in the bulbo-spinal cord. For as 


know from biological investigation, the vertebrate spinal 
cord is ¢ smposed of a series of van lia in ty hal 
(bilateral) which, however, early in the life 
vertebrates, fuse together in the middle line. 
therefore, to the serial or linear connections of the 
ganglia one with another, we would naturally 
connective neurons or fibres within the spinal 
(inter-ganeglionic or association fibres), while 

the tranverse connections we should expect 

tudinal neurons or fibres also. In other 

be prepared to find, not only the funda 


and motor) neurons of the bulbo-spinal system, 


t 


accessory system of inter-connecting int 
well for the co-ordination and sequence 

which the spinal cord 1s up to a Ce rtain 
effecting. Having stated thus much by w 

us now pass, therefore, to the minute investi 
bulbo-spinal system in the higher vertebrates 
fishes). Inthe spinal cord of the kitten, which I 
for investigation because it 1s an animal suffi 
the mammalian seale to enable us to de 

cable to man, we may begin with the entry 
root into the S} inal cord. My inve Stic itio 
ducted on kittens of the ages respective 
five, ten, fifteen, twenty-one, and thirty days 


} 
| 


stained and prepared after Golgi’s meth 
transversely and longitudinally. At the outset 

ledge my especial indebtedness to the w 

Ramon y Cajal in this connection, and th 

in which he has cleared the ground for subsequent wo 
Much of what I shall have to say will, I am afraid, be but 
of secondary interest, though perhaps of some little value as 
illustrating the ground plan and some of the superstructure 
which run through the mammalian cord. Let me state at 
the outset that by the term bulbo-spinal cord or axis is 
meant the whole system of metameric centres starting in 


front from the nuclei of the oculo-motor nerve (third cerebral 
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nerve), and ending behind with that of the last sacral nerve. 
Such a bulbo-spinal AXIS represents the fundament of the 
ervous system, and is to be looked upon as a tubular 
structure (open at both ends) which in ancestral vertebrata, 
is also in certain existing acraniates, had two communi- 

ns with the exterior in front and behind: in front by 
rifice, the dorsal neuropore,' and behind by a tubulaa 


nal, the neurenterie « unal. Both these apertures, | wever, 


| vy close und in craniate vertebrates they can only bi 
l tral nt } s€ in early emobryonl lif Phe 
i + } ) , t ] 
| ~ 1 ( it I S epl helia cells 
, t } lt ] ] 
e YV 1C1 I’e eda | ners ( Na multiply raplaly 


) | elop ’ i pporti fibres which forn 

| spol ts nding and supporting t 
l rve <¢ [his is the central on S system 
, { ma s its ap] rance Certain 
pithelial bipola lls fror n epiblastic ridge adjoini the 
lips e neural Zwischenstrange) now send in pro- 
nerve fil 1 znvade the central tub ha come 

l 1) VIL the pl CeSS¢ and cell-] ad S ol t] 
ns ells of neural tube This bipolar cell, one of 


tl ther ends on the surface of the animal’s body, is 

ll of the } pinal ganglion in man—bipolar in 

nan eml ip t ibout a4 months, but becomin 

lar later on Lhe bipolan condition also occurs as a 
sient phase in all vertebrates above fishes (e.g., embryo- 
reptiles, mammals); in the fishes themselves the 

lar condition is permanent and persists into adult life. 
classification, therefore, of the neurons in the general 
nervous system, we have a fundamental distinction into. (a 


primary or peripheral sensitive neuron (epithelial in 


in, developed from the Zwischenstrange topographic uly, 


ipolar in character, and with a deep process entering the 
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bulbo-spinal axis—posterior root); and (b) the neurons 
within the bulbo-spinal axis (primary central neurons). 
The latter fall into two great groups, e.g., first, motor 


indirectly motor, and second, other types. The jirst cle 


distinct and well-defined. The motor 
which are directly connected by a proct 


fibre) with the contractile tissue (c.f. figs. 2, 3 


exist in all the bulbo-spinal nuclei from the oculo-1 
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region to the lower end of the cord. Whether they 
innervate the motor organs of the limbs, trunk, viscera, or 
blood vessels are matters of detail : the essential feature is 
that they pass into contractile tissue, and that by discharg- 
ing their current into the latter, cause muscular contraction. 
We have used the phrase motor or indirectly motor: the 
latter part requires explanation. The act of secretion 
from a gland, or the discharge from an electric organ can 
hardly be called motor in the conventional sense. Yet we 
say call these ‘‘indirectly motor.”’ In the Torpedo, a tissue 
which is analogous to modified muscular elements, and in 
Malapterurus, a tissue which is modified glandular tissue, 

innervated from cells which are the exact homologues of 


notor cells. The difference lies in the fact that the 


m 
peripheral re-acting body tisswe (modified muscular in the 
case, and modified glandular in the second), instead of 
ing by muscular contraction or a discharge of secretion, 
responds by an electric discharge in these fishes. Such 


} a 41 


electric discharge, however, may be justifiably included in 
category of ‘‘motor” effects, or ‘“‘ indirectly motor.” 
Leaving, however, the group of indirectly motor neurons 


f our present consideration, the motor neurons form a 


ll defined hon is group, arranged in serial and 
ental order in the bulbo-spinal tube. The primary 
correlation of these with the muscular metamers (myotomes 
the | Ly SI ld | ever borne in mind: the serial con- 
centration of t rons into ganglia corresponding with 
the serial segmentation of the muscles into myotomes. The 
nd great group of bulbo-spinal neurons we have included 

ler heading (2), t.e., ‘‘Other types.” It included a 
erogeneous group of neurons in which hitherto chaos 


reigned supreme, but which, thanks to the aid given us by 
Golgi’s methods of investigation, is gradually coming to be 
recognised as consisting of definite sub-types, which we 
ull now proceed to enumerate. Let us state at the outset 

. 


it these neurons we are about t » conside form a compl x 
termediate system in the bulbo-spinal cord, and that the y 
have no peripheral connections in the strict sense of the 


word. The peripheral neurons are the earliest to be laid 
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down in the economy, and belong to but two classes : (a) th 
primary sensitive (bipolar, epithelial), and (4) the motor, 
which directly innervates all the contractile (glandular and 
electric) tissues. The ones we are about to consider belo! 
to an intermediate system, or as we may call it, an int 
lated system (see fig. 4), interposed be 
neuron on the sensitive side, and the 
motor side; their connections are 
neural: they have no 
intermediate system WwW 
types of cells which we shi: 
cells, commissural cells, and 
of-which will be 
(1) Associat 
bulbo-spinal 
nected in linear 
vertebrates and 
be ventral as in 
And in the spin: 
by Golgi’s method, we fi 
are specially concerned 
connections, whether long 
the longitudinal system we had bes 
nective, reserving the term commis 
connect the ganglia across. The longi 
neurons would thus serve to conduct nerv: 
canclion forwards or backwards, to other qa) 
side. These cells of the longitudinal s\ 
numerous in the spinal cord, and of mode 


smaller than the great moter cells of the 


motor fibres pass out via the anterior ro 


scattered throughout the whole grey matter 
being found in the posterior cornu, oth 
and others in the intermediate region. 

lie in the deeper parts of the anterior 
intermediate region. They have several 


plasmic processes, limited to the grey matter and 


nervous process which, passing outwards to the lateral 


column of its own side, turns off at a right angle, and runs 
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longitudinally ; re-entering the grey matter either higher or 
lower down. These cells of the longitudinal tract systems 
might thus be aptly termed association cells, especially as 1n 
the brain such a term has been applied by Meynert to the 
isiform cells in the deep layers of the cortex ; and, indeed, 
these cells, whose presence in the fcetal human cord has 
been shown by Leuhossek, that authors give the name of 
‘Strangzellen.”’ But these linear association cells send 
fibres not onlv to the lateral column. Several of those 

e situated in the posterior horn (of the kitten’s 

their nervous processes into the 
! r column, W l some of these fibres bifurcate in 


Y-fashion, one branch descending and the other ascending 
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Betis ee 
establishing a longitudinal association in the strictest 


of the term. It would take 1 10 long to foll 
tion furth r: sutfic t to say that ea Li 








reveal such association cells t ning throu it t 





Ssuccessiully prepared tongitudinal sections I 1a 





] ++ + ] + ; + ri 
new-vorn Kitten, Let us add I \ se 1n s 





bulbo-spinal cord are not the only cells 


phenomenon, viz., each cell by its linder 





collaterals est blishing relationship 
cells in | vitudinal series It w ni 1 


and tutu lvestigations LV 
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Chat 


bipol r cell on the posterio} 






entel 


an ascendine ha descending bv t, 





bip )] 







either ¢ 





intermediate region. The spinal « 


other | 











struct 


fundamental reflex type (c 





Its cent | tributl , and 1 











with the later superadded and q 


assocl 






It might now be added that while 





dealt with, viz., t 






intrinsic association cells of the ¢ 









tions in the longitudinal sense, other cells 

the spin cord whose function seems to be t 
axis-cylinders which establish cross ¢ ! 

opposite side of the cord—much as the « illosal fibres of 





brain do. These may be de serib d, therefore, as Sul 






cells. (it lat was the first to demonstrate then presel 
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medium s ind have an a 
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is kinds of cells present in the bulbo-spinal system 


intrinsic and extrinsic (but not including cells 
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which establish relations with the brain), and they may 


be recapitulated as follows :— 


First.—The extrinsic sensitive bipolar cells—primary 


itive neurons. 
The intrinsic bulb -spinal cord cells. 
ls including secretory, el 


1) Serial, inte 
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from the 


ical value, 


l with 





ORIGINAL ARTICLES AND CL 


strata and re 


ascending scale with pre-Cconce} al ultimately Coh- 


ceptual thought, the last of which le: into ¢ ssibilities 


of mental life. We shall later in th leal with the 





of pyramidal cells, 
un its summit (apical 


’s flame, and a number of 


ter lateral and basal processes ramuty- 


ne lL gradi vi) lerg1n into and being lost in a ground 


substance. 
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Second.—The presence of axis-cylinder process‘ 
off only from the largest of the se pyramid ul cells (giant c 
Betz’s cells), while the others were stated to have no visibl 
axis cylinders at all. 

Third.—The presence of a certain lamination in 
cortex composed apparently of distinct elements su] 
posed in four to six layers (more or less in nu 
these accord to various authors Thus, 
the enumeration of M: ynert (Stricker’s ‘*‘ H 


ll., 1872; and later in Meynert’s ‘ Psychiatry, 


. i , 
1885), blindly followed by Huguenin, L nd 
others, these layers from without inw 
frontal cortex) five in number, as foll 

J sad « 66 ] 4] 

Lirs wyer made up chiefly 


its connective tissue elements” (Mi 
L885, p. 59). and apparently contan 


which Exner later discovered a plexus 


oe l tyer sti irply defined 
consists of densely crowded pyramidal-shaped bod 
turn their apices towards the surf 1 meas 


LO m. in height. Theinternal boundary is 
owing not so much to a change in tl 


to the lesser density of distributi 


elements 
layer of small pyramids ”’ (Meynert, /oc t.. p. 59- 
Third layer composed of med 1 or | 


pyramids, the size of these gene) : in the de 
part, though intermixed with a fair numl f si 
midal cells also. This is called the ‘‘ format f the nu 
ammonis.”” The lowest and largest pyram this 


layer, in addition to their apical and 1 ing 
processes, have ‘fone medium basi } which runs 
a diametrically opposite direction to the apex pi 
towards the medullary substance ” (Meynert, Lbid 

Fourth layer composed of small cells ‘‘ chiefly of a 
rounded-angular nature. This is called the granule-like or 
granular formation’ (Meynert, bid., p. 60). 

Fifth layer of fusiform or spindle cells (the “ claust: ul 
formation’ of Meynert) interspersed especially 1n its super- 
ficial parts with rather large but short pyramids. ‘“* The 
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substance the more 





Dis ORIGINAL ARTICLES CLINICAL 


jacent pyramidal cells, 
belongin 


sents the b 


to these cells. 


LS. 
Minut 


System 


vi 


it length, and then passing int tl 


became a medullated nerve fibre; and (0d) e 


axis-cylinder, which, rapidly branching 


imme diate nelg 
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shown to others, and notably at four scientific societies 
1) The Meeting of the British Medical Association at Ney 
castle, August, 1893; (2) The Leeds and West Ridin 
Medico-Chirurgical Society, February, 1894; (3) T 
Annual Meeting of the Medico-Psychological Ass 

of Great Britain and Ireland at Dublin, June, 1894; and (4 
The British Medical Association at Bristol, 1894. I n 


also state that I shall be willing to show to any 
























neurology, the specimens which form the ba of 
Having said thus far, I shall now proceed to give an outl 
of such facts as I have ascertained in this stud 
brain. I may state that, while in every case the method 
staining alter G loy was adopt 1 shigl ly 1 lified | 
author’ for the purpose of the present researc 
human brain—other methods were also 
mate and alcohol fixation and hardening followed b 
in variou nilines, especially toluidi 
method of { Zing and stalning with 

Bevan Lewis; and others with / 

Weigert’s met for myelin, « yo-red, } Carl 
followed by aniline, gentian violet, nd | 

stains followed by decolorisation ; 


Kultsckitzsky) and Biondi-Khrlich trip! 


Rosin sn 1i1C 1lOn, uN I 

several others, t numerous to 
. : , 

methods } It i pur) 


certalh micro- rn | talnll 
protoplasm | the intra-protoplasn 


cells t pur} whi Willi appt Cl ( 


The various cortical layers are neve) trictl aenne 







elements of the on: interpeneti te allttie tT 


] ¢ " + +1 — 4 + 
layers. Du aliowlng tor this we re ! takin { 





Rolandic region for our type) the following cortical layers 





the names being 


NEWER ASPECTS OF THE PATHOLOGY OF INSANITY. 575 


(a) The first or molecular layer, containing but few 
nerve cells. 

b) The second ] ver of cells, sometimes fusiform, some- 
times pyriform, and again, triangular or polygonal; inter- 
persed with a large number of small pyramidal cells, but to 


be recognised as a distinct formation. One very prominent 


is the bifureating thick upper part of the cell, looking 


rising either out of the somewhat 


apical stump, in 
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hird layer of pyramidal cells wit! 


‘lined to divide the p 
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2) The pyramidal cell with short apical process, 
not reaching the molecular layer. 
3) The ambiguous cell, whose 
asymmetrical-bicarnate, globose, fu 
eranule cell (fig. 18 


rular Cc 


fusiform or trian 


cylinder process.—Martinotti’s cell 


t 


6) The fusiform cell, with d 


cess (fig. 6 


7) The oblique and 


1 1; 
escenalng 
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bases of these cells—surface condensation system: and 
(b) descending tufts of fibres, like a horse’s tail, from the 


‘throug 


ower rounded apex of the cell, passin 
l led ft ll, } 


molecular layer; some of the long 
freely in the third layer. 


accurate 1dea of these 


cell bodies, and the chai 


Svste 
figured by 
in the Huma 


We may 








NEWER ASPECTS OF THE PATHOLOGY OF INSANITY. 58] 


srey matter of the cerebrum. Below this surface condensa- 
tion system of neuroglia fibres we find the neuro-proto- 
plasmic structures which, undefined and unresolved by the 
older methods of investigation, found apt expression in the 
term molecular substance, the actual structure and differ- 
entiations of which, however, we can now demonstrate, 

1anks to Golei’s method. About twelve different kinds of 
structures (glia and nervous) enter into its composition, and 


se are as follows: 1) The descending neuroglia fibres 


the caudate ¢ l] (figs 5 and 9). b The cell bodies 
l fibre process f certain other fibre cells (transitional 
fic. 10 ’rotoplasmic processes ascending and 
| iching from the subjacent nerve cells of the ambiguous 
5), and forming a dense and almost inextricable 
nule-bearing branches and twigs. d) Proto- 
proc uscending and breaking out into terminal 
tufts from the pyramidal cells with long apic i] 
nt layers (fig. 11). These are th 
lownwards, increas 
( endln with tl 
| Cell bodies and ) proto- 
} ( t ic nerve cells « the 10le- 
poly l cell | lies und a hort 
haus sel ily in 
\ G cell ~) Cell bodies and 
n protoplas cells, also 
S ( und f 
f f neuroghia 
] Wi j i], July Ss) l 
d nal le 1 t | 
S toplasmic glia cell of the f layer 1 
the mpany leut (fig. 12 g) Nerve fibr 
vlinder ] s, collaterals, and terminal ramuifica- 
v nds, form partly a medullated plexus 
( S 1, intermixed with the 
bel ! | S~( ylin S nd then 
laterals, and terminals unstained with Exner’s osmic acid 


Weigert’s hematoxylin stains for myelin, but stained by 


ilve rm thod fic. ). We have }UST 
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these nerve fibres, collaterals, and terminal 





stated that 
ramifications are of various kinds. These include, first, thic 






nerve fibres, ascending from the white substance, and pas 





ing through the whole thickness of the polymorphic and 






pyramidal layers, to branch and end in the molecular a 





ambiguous layers chiefly. Such a fibre in the deeper ] 












of its course is shown in fig. 7, from the thin occipital hun 








brain 





Human 












a. Tang 1 
Caud 
system 1 
the cortex (som 2 
‘. = 


ing and ending 


(constituting Exner’s plexu I 
being devoid of my t y by ( 
appear in osmic or Weigert’s preparat 


cortex, where it Is SOlMetimes p yssible to trace such a fibre 
from the white substance up to the second and the mole- 


1 


cular layer; the further course and distribution of thre 





of such gross fibres (d) being shown in fig. 8. These fibres 
have been aptly named ‘terminal fibres” by Cajal; thei 
, 


exact origin is obscure, as it is impossible to trace whence 
they come through the enormous extent of the centrum 
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ey can come trom one 


ther c ynvoluti yns or lobes 


Assuming or more ol! 
possible situ a) 


osite hemisphere, o1 


vellum, or bulbo-spinal 
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these fibres would be either long associat 


Syste m, ac. ; 
fibres, commissural tibres, or projection fibres 
terminal (medullated) fibres 
h) Fine terminal branc 


both non-medullated—deri 


Besides these OYTOSS 


there are other fibres, viz. : 
7, @d) and collaterals 


thick fibres eithei 


the same as ottshoots 
Cc Ming off lower down fig 


~ 1 ] 
ore pr riphel Li bran I 


Ascending axis-cylinders from 


Three 
a. Caudat 
bande. Tr 
(The dotted lin 


fig. 7, 


polygonal) in the dee pel parts Of the corte 


shown to exist by Martinotti (1890). Branching short ax 
cylind rs from loc ul polygonal cells situated in the der pes 
strata of the molecular layer itself (Golgi’s sensitive cell 

few in number) from the axis 
m) Ascending 


celis ol 


(Z) Ascending collaterals 
cylinders of the subjacent pyramidal cells. 
collaterals (also few in number) from polygonal 
Golgi’s sensitive type, in or below the ambiguous layet 
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itself. n) Certain fusiform nerve cells in the upper part of 
the molecular layer, each with several ultimate nerve fibrils, 


mainly disposed h zZontally Cajal’s cells). The above 


mecisely represent the doz y more structural elements 
DOtTH hervous and l ila), } rvadi the m lecul r laver, 
natu 1d con) l ns of which , Whence they come 

t What thelr nat navy been so far determined. Is it 

I to ul ( } cit this stru ur and 


) ] f DasiIne u ives Oh What 18 a 
val s phical 1 ions ot the 

/ Lol 1} | } up ( rnu X » 
nes 1 s ol nd sol l Ss ol 
prepo te, and thus allow us to study their con- 
\ careful study of this molecular 

1d l iteiy necess y Detore We cah make 


prog) S, ( ul standing of its nature will 


value to us in entering into, and 
ting } l tely le OL the deepest inysteres 
‘ I 
7 5 
I sys hat we have called 
} t } ( S; for thes ure 
maak { nthe hh Lit tex, na are those 


when we come to 

W pt t t se cells are 

} a when stained, be dis- 

y seen with t naked eye, especially in toluidine pre- 
ns. The association of these pyramidal elements into 


cell nests of Betz—is also a favouring circum- 

as*in well-stained Golgi specimens, not only of the 

nan brain, but in those prepared from the sigmoid gyrus 
the cat, their connections in the molecular layer can be 
studied more clearly. The prominent feature in the apical 


processes of all these ct lls is that the main stem proce eding 













ror 
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from a cell, however deeply placed it might be, runs upwards 
towards the molecular layer, all the while preserving its 


thickness and integrity as a stem, while the lateral twigs 
that it—the stem—-gives off along its course are few i 


number, short, and slender, and easily recognisable 
only. But when the apical stem arrives at the 
it divides into three or four main parts, each 


rapidly spreads out like the crown of a palm tree, 


minor branches and twigs, which rapidly spread and end 
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throughout the molecular layer, pervading the whole depth 


{that layer except the most peripheral part—the region ot 


e tangential neu ia fibres, and the caudate neuroglia 


s isa ictically universal feature, conspicuous 
pe li, | hit whi th is especially easy I 
Indeed, the cornu 


study 


] ] 
pressea l 


1 " 
Dor 


There is thus an 
the region 

field for study. 
OKS, VI1Z., 8S. 


ecognist as 


We shall 
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First, sub-stratum moleculare. This contains: (a) Thi 
most peripheral portions and endings of the ultimate proto- 
plasmic twigs from the apical stem of the pyramidal cell 
b) A number of exceedingly delicate nerve fibres com 
prising the terminal collaterals of certain axis-cylinde: 
ascending from triangular and polygonal 
sparsely in the sub-pyramidal (polymorp] 


; 


cells, therefore, are the same as Martinott 

ficured and described (fig. 7 

terminals from cells in th 

scattered. These cells bel 

protoplasmic processes of § 

some of the deeper pr 

the polymorphic layer. 

process, an l branch 

and triangular nerve ce 

distinctly. ( Lastly, som 

nerve fibres ascending trom 
Second, 

large number 

Eixner’s pl XUS aS sh Wi 

Intermixed with thes 

and ec) collaterals 

sources, viz., th 

alveus, and those from t 

ing from local cells—tni 

layer. (d) Some of the | 


apical process of the pvram 


I 
Third, Stratum Radiatum. 


stem and its delice 

b) Thick nerve 

parts, but giving off 

layer as they pass through it. 

processes, and short branching axis-c} 
triangular cells scattered in this layer, and belon 
sensitive type. (d) Collaterals from some cells 
pyramidal layer: of these collaterals, some few 
layer, but others recurving downwards reach th 


pyramidal cells, forming fine peri-cellular terminals whicl 
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embrace the Pp) ramidal cell bodies. We must add that the 
medullated nerve fibres of the stratum lacunosum, which we 
compared above to Exner’s plexus, are derived mainly from 
cells situated in another part of the cornu ammonis, viz. 
certain large pyramidal cells near the hilus of the fascia 
dentata—as Was shown by Schieffer (Archiv fA mikrose. 
lnat., Bd. 39, H. 4, 1892), and therefore these medullated 
fibres are the terminals of an association system, the cell 
bodies from which they are derived being in another part of 
e cornu ammonis, a little distance off. We shall say 
rvous (v.e., neuroglia) elements in this 


piace exc pt rt re} t much of what we have alre dy said, 





and without prolonging this exposition of the molecula 


layer further we shall lay down the following propositions, 

further evidence to which will accrue as we proceed. 
Proposition First.—The molecular layer represents a 

region of the cortex where some nerve fibres coming from 


other parts of the cortex (¢.e., some association fibres), and 
similarly, we may add, commissural fibres coming from the 
opposite cortex (vid the corpus callosum) have been shown 


by Cajal (in the new-born and young mouse’s brain) to end, 
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some of them in the molecular layer (while many others end 
in the deeper layers 

Do projection fibres end in the 
have already stated that we look 
formation of neurons, a new organ d 
with the central projections of three ns 


the olfactory, the optic, and the fillet ~ 
of anatomical growth starti , 


of these, the olfactory c 


radiations and fillet radiations s 


the compl xity of the 


these central pre 


] 


K at present 


avers 


conclusions: 

two obvious 1 

fine intermediate 
commissure und 
crossed fibres main 
bundle, but many als 
from the external root. 


Leaving these crossed fibres, which ult 


i 


trace individually, we take up (b) the direct fibres. 


comprise various sets, not all suited for our study. 
these pass into the substantia innominata and head 


caudate nucleus, while others pass into undoubted cortex. 





WER ASPECT: F THE PATHOLOGY OF INSANITY. 591 


cortical regions which receive the olfactory radiations 


ual oO} pre-callosal part of the 
icatus; (: pte lucidum. Both these 
ceive fibres directly from the inner root. (3) The inferior 
l of the hippocampal gyrus, and the gyrus uncinatus. Of 
hese three regions wi thosen the first and the last, 
indoubted cortex, and both places wl the olfact 
in b 


PEPE LONP. na 


(i vt ii 


Ah Wh aT 


the olfactory 
siderable Nu ve 
inner root, and 
pwards at right angl 
rtical substance 
so as to inclu 
these fibres are see 
fibres, intermixed with am 
hese being offshoots either of 
s going to the anterior commissure. 
exactly in the situation of Exner’s 


molecular layer ; and in favourable 
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sections can be seen to give off each an enormous number of 
collaterals, the fibre itself finally branching, ending in a plexus 
of terminal fibrils confined to the depths of the same mole- 


cular layer. The finer collaterals which come from the fibres 


going to the commissure also end freely, 
short course in the same molecular layer 

as shown by staining with Golgi’ 
specimens — sections through 

kitten’s brain—prepared from thi 
succeeded in tracing thes 

collaterals hav 

is easy to over decol 


tion done 


H Wilh? said thus 


actual elem nts 
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ne into the most intimate 


apical protoplasmic tufts 


of such interconnec- 
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certainly show an enormous number of m 


which these fibres spread, sheet-like, 
lamina, and most of the fibres in Exner’s pl 
a similar orientation—a suggestive, but by 
clusive appearance. The plexus of Exnei 
in the molecular, and in addition ther 
ambiguous layer, and known as the strip 
With regard to the fillet radiations, th 
work done by Mott and others, and publ 

in the Journal of Phys yy (1s94 

but little in determining the exact distril 


fibres within the cortex. The questi 


are prt -Rolandie in their distribution, but 
as to the stratum or strata ol t! Cc 
7 
fibres end, still awaits solution. 
1? i] is 


layer of the cortex, viz., the 


morph logy of their cell | lies $ 
and illustrated in fig. 5. hese cells ad t 
the brain of the ox are seen in the n 


cell body is of various shapes—ovoid, 
triangular, with the base upwards, 
prolonged into a horn, and asymmetical. A 
from the brain of the new-born kitten 1s 
ficure fig. 15). The cells of this laye) 
especially in the hippocampal gyrus, a1 
inferior part of that gyrus they tend to as 


proportions. Here a special globose form | 





running chiefly antero-posteriorly, or, rather, i 


} 
1 
it 
| 
) 
| 
: LU} 
} t} 
} 
ll en ] l 
} nates S 
Iiiill t 
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was first shown by Bevan Lewis in 1882 (‘‘On the Compara- 
tive Structure of the Brain of Rodents’’); indeed, of such size 
we they as to overshadow the bulk of the cell bodies of the 
subjacent pyramidal cells. We, for our own part, would add 


sstZ 


a 





} 
pra 7 
' \ \ 
AA ’ 
| 
\ ) 
) 
i 
( 2nd Y 
An ) 
I 
here further details, partly obtained by studying these 
; ; 


by Golgi’s method, and partly with various stains to not 
their staining reactions. Using the following stains, viz., 
Toluidine blue, Methyline blue, aniline blue, hematoxylin, 
&c., both after fixation and hardening with sublimate, and 
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also alcohol, followed by staining, we can state, with 
confidence, that these cells are distinctly chromophobic. 
They stain faintly, and their outlines are with difficulty 
visible, compared with that of the intensely stained pyramidal 





° ° 
‘ell. The contrast is certainly striking; while the swollen 
bladder-like appearance of these cells cannot fail to mak 
these objects of peculiar interest. Their cell-protoplasm 
ilso, is cleare? lmost hyalin ind devoid of the chromatin 
cranul Ss, which, in the py vidal Ce lls, stain SO intense ly 
4 
- 
o 
~ 
ma t 
} 
- 
17 
| I 
I 
{ 
th all the above bl Nissl’s method, which is merely a 


efinement for the study of these granules, differentiates 
se two cell ty} lor us 1n sunilar w Ly. With Golgi’s 
ethod, they ea how a distinct axis-cylinder, coming off 
ymetimes from the middle of the lower border of the cell 
body, but more frequently it comes off obliquely, z.e., from 





the side of the cell body, or from one of the basal proto- 





plasmic processes not om the cell body (see figs. 
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through the subjacent pyramidal layer, furnishing, as they 
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These &X1S-Cy linde S 


de scend 


dow hnwi 






rds 


oO 
mV, 


three or four collaterals, but the ultimate destination of these 
They are exceed- 


fibres we « 


‘annot as yet positively state. 


ingly fine in calibre, and difficult to trace through the whol 


depth of cortex ; some of them, 
the deeper 
On the 


it—appear 


type), with an axis-cylinder process, which branches rapidl 
and rather closely into a wide-spread meshwork of tert 
fibrils. These are cells which we hay lrea ( 
when dealing with the cornu ammonis, and the m 
layer (v. infra, fig. 17 [t may be stated that wl ! 
deeper part of the molecular layer, these c have ell 
work of fibrils mainly expanded out horizontal li 
lying cells (those below th ambiguous layer h e suc! 
ramifications extending in all directions. hese cells 
a conspicuous feature in the cerebellum, and are there n 
chromophobic fig 16). In yur Specimens I Ol ¢ Ue 
pared for the study of such cell reactions, tl] 
whether above or below the ambiguous layer, 1 
exhibited the same chromophobiec characte1 L 
complete the d scription of these cells, tl whereve} 
appeal Rolandic area, cornu ammo r cerebellun 
are markedly chromophobic. 
Long Pyramidal System. 

We next pass on to consider the third great layer « 

cortex, viz., the pyramidal layer or ‘“‘ formation of the « 


ammonis,” 


parts of the cortex itself. 
confines of the ambiguous laye 


other cells of a different type 


eC i) : 
one, the relations of which ws 


stand with the help of the next woodcut 


The k 


parts of t 
cell, 


v1Z., 


vyer of pyramidal cells here, 
he cortex, consists of but one 
that with long apical process. 


at any rate, seem 


-above 
G 


Sil 


rOl ‘1's 


fig. 17). 


ki 


condensed here into a stratum of about six 


more superficial cell bodies being rather smalle 


nd of 


and 


and | { 


to end in 


le Ww 


Sensitive 


1 
\ 


ninal 


unlike that in othe 
pyramida 
These cells 


deep in man ; 


are 
the 


more 
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ovoid in appearance, while the deeper ones are larger, and 
more pyramidal in shape. 

Consider, first, the orientation of their protoplasmic pro- 
cesses. ‘hese are in two main regions, in two opposite 
directions, viz t) The long apical stem system passing 
ipwards through the stratum radiatum, and breaking up int 
fine, terminal, wavy branches in molecular and lacunar sub 
layers, while furnishing also minor lateral branchlets in the 

udiate sub-layer ; and () the short, basilar root system, of 
protoplasmic processes passing downwards into the deepe 
laye) like the fine, slender roots of a bulbous plant This 
basilar system of protoplasmic processes ends mainly in this 
ib-pyramidal layei [In parts where the pyramidal cell 
body stratum 1s more diffuse, these relations are apt to be 
sured, but he they can be studied to advantage, 
esp tially if together with human brains, we utilise those of 


the rabbit an 1e kitten to aid our investigation. 


Taking, therefore, these two systems of protoplasmic 
| sso d V . d into different strata, the 
juestion ari Wha ure tn elationships of each yf these 
systems. In ot words, What ar their anatomic )-physi )- 

vical connecti vith other neurons or systems of neurons? 
After a careful study of these regions, first by the methods of 
Golgi, supplemented } t bv t process of Weigert, and, 
processes of coloring cell bodies 
ulready referred to, we find t following results obtained, 
I] NCIS unmarise under three headings. 


First ead AL] vramidal cells f th cornu 
Second: Seattered through- 
it the oth pra-pyramidal and infra-pyramidal strata 


wre certain othe lls, generally triangular or polygonal, and 


son. few fusif m, which are markedly chromophobic 
these present m lifferences inter se, which, however, we 
cannot go into at present Third: Weigert’s method shows 
the following main systems of m lullated fibres those in 


the alveus or white substance (most marked), those in the 


stratum lacunosum (also marked), a few thick uscendi ly ones, 


ascending from the alveus to the stratum lacunosum (som: 


of them very well marked). The other substrata, viz., 
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substratum moleculare, radiatum, and sub-pyramidale, show 
a few fine fibres, while the pyramidal stratum shows n 
fibres at all, exc spt those passin ‘ through it from the alveus 


(white substance) upwards to the lacunosum (Exner’ 


plexus). Most of the supra-pyramidal fibres are condensed 
into the lacunar region, forming a plexus which we can s 
to be homologous, with Exner’s plexus of other cortical 


regions. 


With Golgt's method now, we are able to w vel 


connections of th fil systems with th pyran lal cell, 
and we find that the most abundant nervo-protoplasmic 
connections occur in the lacunar sub-laye: lo put tl = 
shortly, we have In this recion Tt iscendine und ter? nal 
branches of thick nerve fibres ascending from the whit ul 
stance, and branching and ramifying into a thick plexus of 
collate) ls and ultimate fibrils whic | itely int Lint 


the abundant protoplasmic tufts and branches in that layer 
One such fibre is shown in fig. 17 L. We may just} 
to turn back and compare this with what we saw b 


° 7 > ) i+ + | 
cerning the Rolandic or occipital or olfactory (hippoe 


cortex (fig. 8). The parallelis: my Medull 
nerve fibres entering the cortex from other ] 

tion commissural, o1 sensory projection fibres) pass int » th 
molecular layer, branchingand ramifying tl form [x1 S 


plexus ; the ultimate collaterals and terminals (non-imedull- 


ated), from these coming into intimate contact with thi pical 
terminals of the long py} wunidal cells and tl LmMbIgUOUS Cells 
This latter class of cell being absent in the cornu ammonis, 
matters are further simplified and the nervo-protoplasmic 
mechanism easier to comprehend, While most of thes l 
laterals and terminals end in the lacunar layer, a smaller num- 
ber end in the superjacent stratum, and about an equally small 


e herve nore 


1 
t} 
I 


number in the subjacent (radiate) layer. Thus t 
which enters the cortex of the cornu ammonis and proces ds 
to Exner’s plexus, establishes connections with the whole 
anatomical expanse of the apical system, ¢.e., with the 
terminal branches and tufts in the lacunar and superjacent 
layer, and with the delicate late) ul branchlets of the apical 
oO complete the description let 


stem in the radiate layer. I 
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hese thick ascending fibres, there are 


iding fibres which also come into the 


wre the ascending axis-cylinder pro- 


b-pyramidal region (Martinotti’s cells, 


pare with it fig. 7, where the same 
shown from the occipital cortex). 
ending upwards, break up into a fine 
mainly in the lacunar region, too, 
s into the most intimate connection 
mic tufts of the pyramidal cells 
isilar protoplasmic system 

Is? These ar also possibli to un- 
find a system of fine nerve fibres 
und rapidly subdividing into 

t with the basilar system 


hree of these short ascending 


oe) 


7: Their ultimate terminals 
| they cross and interlace into a 
h the basilaa prot yplasmic pro- 

cel We thus see the long pyra- 
nship by its two poles, SO to 
fibres coming from elsewhere, 

viz., by its apical system in the 
Exner’s plexus), and by 
ub-pyramidal region. These 

y be termed extrinsic, to dis- 
intrinsic relationships which 

r into with adjacent cells. Such 
‘bic ones we have mentioned as 
supra- and sub-pyramidal regions 
Studied by the aid of Golgi’s 
ull resolve themselves into Golgi’s 
unching axis-cylinder. We give 
in fig. 17; one in the most 


the arrows marking its axis- 


in the lacunar layer (G’’); one in 
and two in the sub-pyramidal layer 
these, as well as the remaining cell 


the sub-pyramidal region, is shortly 
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stained 

stratum molecu e. 

2. Stratum pyramidal. 
P. Pyramidal cells ir 

larger. 


G. Golgi’s cell, with axis- ylin 


dividing into collaterals of two , som ( 
recurving and descending, and ending in the pyramidal 
pericellular tufts (p.t.). 

G’. Golgi’s cells, with axis-cylinder passing upwards into 1 











hip} 


find 


ocampal 
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iru 7 and ascending collaterals, « ding in 


erminal pericellular tufts (p.t.). 
c1S-Cy der passing into and ending in Exner’s 
i tum, ylinder bra > and 
A l i ier ais ie] ( 
y and 
1s OF 
' ' , 
) und « x by 
\ pa i 
» the 
, _— 
hed to the w leut he 
a I mechanism, the recipient 


ma reach either 1ts apical 
tnd each In two ways: (@) 
trom intrin Cc adjacent) 


third factor 1s press it which 


-CY le which, passing upwards 
ts 1) descend and recur\ 

pe rvihe and ascending 
collateral ends in a tuft of 


1 around the jndividual cell bodies 
ich terminal peric llulaa 

; excitation from eithe) 

{ cell-bodies of the pyramidal 
extend our proposition; and 

lal cell is thus a treble mechanism, 


( ition wl may reach eithe 


basil ystem, or its cell body; in 


3) ily differentiated pericellulas 
; 


from certain intrinsic cells in the 


od. These special cells we have not 


ther parts of the cortex (Rolandic, 


wv fornicati gyri, &c.), the only 














604 





ORIGINAL CLINICAL 





AND 





ARTICLES 











other situation in which similar ones occur being tl 





cortex of the fascia dentata. 





Variati 





Regional 





















from this part f the sul 


Before passing away 
must take note of two or t 
spicuous by their absence from the cornu ammonis ; and t 


are shortly 


spindle cell. 
We shall later have occasion to w that tl \ 
pyramidal cell, the spindle cell, and th 
between these two, viz., the oblique pyramid 
one creat system We m Ly, th rore, re 
thus 
The cell systems absent from the formation 
ammonis are three in number, viz., tl imbio 
eranule cell, and the short pyramidal and_ gs) 
mations ; while per contra the intrinsic cells wit 
branching axis-cylinders (Golgi’s sensitiv 
in abundance in four strata, the cells of each « 
relationship with a separate part of the pyramidal cell 
in fig. 17, the cell in the molecular sub-stratum ha n 
uxis-cylinder and collaterals which interlace an t the 
most distal endings of the apical system he « 
lacunar-layer (G’”) establishes connection with the ce 
twigs, the third cell (G”’) similarly is in relation by its 
collaterals with the main stem and delicate lateral offs] 


of the apical stem; finally, a fourth category of cells (G 
and G’) establish connections (by means of terminal peri- 


cellular tufts) with the cell bodies themselves of th 
elements. 





Finally, what of the nerve fibres issuing from these 
pyramidal cells? These have been shown by Golgi to leave 
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which he can refer to a peripheral part (limb, &c.) 


nas D 


en rendered probable by 


Ransome (BRAIN, 


cent laye) See fic 7; X 
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und passing downwards as a nerve- 
to enter 


iving off at right angles in its 


pyramidal layer three or four delicat 


short distance, and then end in 
short but 
the long pyramidal cell in the 


ye) his finishes the 


ndic area oul 


( conception OI these celis, which 


intra- 


fibres projected into the 


e, th cell tems must bi 
( | rol ry th recep 
(P } it] third cute, p 993 
m analogy ided by th 
! 1 1 nity tl corte ol 
e fissure of Rolando—viz 


paracentral lobule, angular and 


som tr tl fibres are also pre- 

1 ] 4 { 4} 
ud be reasonadvie to inter that these 
cort LLiK¢ ther sensory pro- 


from the white 


ut superficially in the moleculai 
Slight faradic stimulations of the 
lly may (as we know) produce in a 
s of a tactlie or cutaneous nature 


This 
the case published by Dr 
und a case of Dana (Medical Record, 
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May, 1893), of faradic stimulation of the Rolandic cortex. 
Further, in Jacksonian epilepsy of a slight kind the first 
distinct feature is the awra, which in this case is referred to, 
or starts from a certain definite part according to the site o 
the cortical mischief. Thus, if in the hand area, the aura 
consists in a sensation felt in the thumb or fingers. As the 
discharge spreads the next feature appears, viz., the tonic 
spasm of the hand, then (perhaps) a few clonic m¢ 
and all isover. The feeling or consciousness of such a sensa- 
tion on the psychical side must mean that t] IS & nervous 
excitation in the primary cortical new which in health 
habitually receive the sensory excitations from 
the roots of the spinal cord ; the cortical neurons in questi 


being, as we have every reason to believe, the ambiguous cells, 
and the long pyramidal cells of the ‘‘ hand area”’ 
Rolandic cortex. That this Rolandic cort Ss ] sessed 
sensory endowments, partly tactile and partly kina 

further proved on experimental and pat! ‘al crounds, suck 
evidenc having s] wly vccumulated e\ in th 

Hitzie’s earliest work in 1870. Without enumerating the 
cases or literature of the supjyect tlready admirably don 


in Dr. Mott’s paper, **On the Sensory-m ry Km 
the Central Convolutions ” (Journal of Physiology, 189 


it may now be stated that lesions of t Rolandic ai 
accompanied by distinct loss of tactile and muscul 
bility : in other words, that the Roland cort 
recipient of sensory excitations coming to the ce 
the spinal sensory roots and the fillet. We may, therefore, 
conclude this, the first part of our research, with t follow 
ing propositions. 
Conclusions of Part if 
(2) That the cortical terminus of sensory mcoming 


excitations from other parts (whether olfactory, optic, or 
by medullated fibres which, entering the 


fillet radiations) is 
cortical substance, spread and ramify as medullated fibres in 
the molecular layer chiefly (Exner’s plexus 

(b) That while the main fibre and its branches are 
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medullated (insulated), its fine collaterals and terminals in 


the molecular layer are naked (i.e., devoid of myelin). 
That these collaterals and terminals (fibrils), come into 
the most intimate contact with the enormous expanse of 


prot plasmic branches and twigs which ramify in the same 


layel 
i) That this protoplasmic ramification is derived from 
two systems of cortical neurons, viz.: First, the long 
Up ul expansions i the py umidal cells, and second the 
bifurcate expa s of the ambiguous cells 
That these, t refore, are the first cortical cells which 
ec incoming sensory excitations ;in other words, that 
Ul i) Lue il Vy ¢ s Ol tl ( t¢ 


Having thus established the general doctrine of the 

p imary cortical eurons which have to do with the re- 
eption of sensory excitations coming from without, it re- 
ns to push the inquiry further regarding certain details. 

We have seen that the main bulk and body of these sensory 
excitations reach the molecular layer where they break upon 
1) the peripheral tufts of the apical systems of the long 
pyramidal cells ; the bifurcating horns and tufts of the 
unbiguous cells, the whole depth of the molecular layer 
being pervaded by the nervo-protoplasmic plexus which is 
the seat of such activity We have also noticed how in the 
tubsence of the ambiguous cell viz., in the thin cortex of the 
rnu ammonis—the same nervo-protoplasmic plexus exists, 
und that its most abundant development is at the lacunar 
tratum level. Contrasted with this rich nervo-proto- 
plasmic apparatus of the apical system, we noticed also in 
the cornu ammonis that the basilar processes or root 
system of the py! unidal cells also occurred in connection 
with the less extensive nervous fibre-plexus mainly derived 
from short fibres ascending from the alveus, and ending in 
terminal arborisations in that region, while the long fibres 
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which ascended to the lacunar layer contributed to th. 
formation of the apical nervo-protoplasmic apparatus. Wi 
] 
i 


IST}? 
I 


thus have two regions or strata, each the seat of a « 
organisation. The ambiguous cell is not present here, 
our exposition therefore of its connections must 


detailed. Part of its connection, however, we ha 


shown, viz., that by its bifurcate apical system it 


into the constitution of the superficial 


plexus. Has it too a root system lik 
and if so what is its organisation ? Ow 
to show that the ambiguous cells t 
protoplasmic system like the p\ 

can be undoubtedly demonstrate 


cells form a well-marked stratum 


OUrgantis 


Such a_ conditi 
region of the 
in the upper 
by Bevan Ley 
the mesial aspect 
there is a fossa-like 
applied like a cap ove} 
cerebellum. This spoon-shape 
a faint furrow running bac 
below the occipital tip; we 
the anterior part of the ¢ 
cortex above this fissure is th 
gate. On making a section of the c 
striking feature, visible to the naked ey 
presence of a fine white line in the 
placed in the cortical layers about half 
depth, thus dividing the grey cortex i 
lower stripe. In the human brain this stri 
the calcarine cortex only (?.e.,in the dept] 
fissure, and at its lips), as was shown by Gennar 
in the rabbit it can also. be recognised as a fine white 
It may be called Gennari’s stripe, but has also received 
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Vicq D’Azyr or Baillarger’s stripe. The following 
layers and their thicknesses in this part of the 
S braln 
VWolecular tye? tl chess whole cortex. 
! j we 
(7 ir Pij 
1) Pyramida e) ' 
l tyer 
\ G t? stripe is about of the 
l mediately beneath the layer of 
l cells hes unb ious cells form a stratum 
l ula lave) Kxner’s pl xus) 
G und t cells in this situation de- 
' \\ egion these cells form a _ well 
ld um, about six o ven cell bodies 
} Ss stratu ! g esp cially well- 
order of the stratum is less well- 
its loos structure and the presence of 
| iol ive and chara r of cells is 
l the brain of tl r cat, and we 
ularis m fu We need only add 
li main void or fusiform, 
pl S I vpl ul l 1 DAS | pro sses The 
sses bifm l rapidly branch and end in the 
Nn lar layer, entering into the formation of 
} } ple: is in that layer, to which the 
pi esses the lon pyramidal cells also con- 
But it is basal system of processes which here 
our attention, for these also branch and sub-divide 
ng plexus, to which the pyramidal cells contribute 
vy lateral branchlets of the main apical stem 
S pas s through to reach the molecular laye - This 
ni e plac Gennari’s stripe, and we may add that 
Gennari’s stripe (as we can see in specimens prepared by 
( r Golgi’s method for the rabbit’s brain, or Weigert’s 
1ethod for the human, rabbit, and kitten’s brain), is com- 
sed of a stratum of (medullated) nerve fibres, naked 
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mainly 





in this situation 





fibrils and collaterals which 


tangentially throughout its whole extent. We reg 





them as derived mainly from the nerve fibres which c 






stitute the optic radiations of Gratiolet. The det 






of our research on this point will be embodied 






+ 


sepal ite paper, but here we may state that examin 
by both the silver and Weigert-Pal method show 





the bundle of the optic radiations as it passes backw 





from the most posterior end of the internal capsule, s} 






out fan-wise towards the occipital pole (as seen in | 


powers), and then penetrates into t 
















where Gennari’s stripe is seen. The nerve fibres ent 
cortex from the white substance below, and passing uy 

as thick medullated fibres can be traced mostly into G 
nari’s stripe, and others still further up into the molecul 
layer. These are incoming fibres—viz.,coming into thé 
from the optic radiations, and terminate in the cortex | 
plexiform arborisations of wide extent. Both 
cells and the pyramidal cells can be seen giving 

own descending axis-cylinder with collaterals. Tl 
ambiguous cells are especially delicate and fine, and 
be confounded with these thicker and coarser fib) 
ascend in the cortex, giving off branches and 
thinner as they ascend. In fortunate preparat 
latter can be traced as they give off large coarse bi 
which turn off and run on for enormous distal 
Gennari's stripe, and from these coarse branches nun 
delicat 


Gennari’s stripe, the vast majority of these ultimate fil 


collaterals are given off all throughout the dept 


and collaterals being disposed horizontally. Some of thes 
coarse fibres pierce the ambiguous layer, and reaching t 
superjacent molecular stratum, branch and spread out 


ina rich profusion of collaterals and terminals. It would 





be impossible to estimate the exact richness in fibrils and 





collaterals of both these plexuses, and the present writ 





a careful study of Golgi’s specimens, comes to the conclus 





that the two regions are about equally rich in nerve-fibres 






and collaterals. We have thus a very instructive nervous 
revealed in these two re c1Ons. We have fir 





mechanism 
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the nervo-protoplasmic plexus of the molecular layer—with 
which our previous studies have made us familiar—a 
tructure wherein the incoming sensory excitations reach 
he apical expansions of the pyramidal and the ambiguous 


Is: and s 1 the new nervo-protoplasmic plexus in 


Gennari’s stripe, subjacent to the ambiguous layer (see 
22), where tl ncoming sensory excitations enter into 
lationship w wv expansions of the ambiguous 
| und to som it th the lateral branchlets also of 
pyramidal sses which pass through it. And 
parallelism lete, for where we can study the 
dal or 1 ious elements in well condensed 

S sed 5 ms, Vl 


] + 
l i na ( { } Lo- 
) } ) } S mn of 
( ( ree 
1} Mil! 

tT} S ds oO! 

| | pl Ls u) us 

, 
1) ‘T } n tl first layei 
is in 1 third layei 
G : 
l SubD-p ymud | 
] l 
| } l ! 1tol h lor y 
1 ambigu cells (moleculaa 


ious cells (Gennari’s stripe 
Thes) | basilar nervo-protoplasmic plexus beneath 
the pyramidal cells (sub-pyramidal plexus 

In different ré of the cortex this or that nervo- 
prot plasmic ] eX may be well di veloped, whil the others 
less so, but we shall deal with this later on in greater 
the nervo- 
40 


detail; suffice it to say that generally speakin 
VOL. XVII 
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protoplasmic plexus in the molecular layer is the one present 
in all cortical regions, and that it is (as we shall show wl 
we come to investigate the brains of vertebrat« 
mals), the oldest and earliest phylog netical 


We shall further see that t] 


t 


reptilian level the two othe) p! 
ly 


i 


plexuses really overlapping in th 
separated from one anothe 
to the vertical 

will be interestin that the 
a definite purpose, and that tl 
significance. N 

already studi 

cylinder pr 

body, VIZ 


pre Cesses 


listinct tri-) 


I 


approach 


stoutest 


to the granule cell: we find t 


velopment of its protoplasmic ex 


short, slender, not branched, and 


mere short bristles or slender spike-lik 


4 


cell body (fig. 18). As re cards the py} 





(I 


simpl l 


w-born and y 


V" 


1 


iopment 
I 
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r in the brains of 
but little relative 
less of the basilar 


of life, from 
f the reptile 


extent, and 


ctions of the 
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cance of this we shall return late) We now proceed to 
deal with the short pyramidal and polymorphic systen 


The long pyramidal and the ambig lous ¢ leme¢ nts bel No 









to the very basis and foundation of the pallium 








are the oldest phylogenetically, and can be easlly Ir 






nised in the brains of the reptil lizard) and t 





(chick n, WC.) 
















cical variations in the ape of their cell bodies) to cl 
them in on Creat group Own to t mixed vari 
shape as re cards cell bodies, this whole lay Ss well 


the polymorphic layer. We regard it as a new and 1 


recent elaboration in the unisation of t brait 
ass ciated, the fore, Wi S]} | | | 
But we must first trace its phyl netic | 
mind the immense val ft this branch neurol 
aid to all our investi 

In the brain of the amphibian (frog) bu ] 
of the histological stru { sh S 
Stud. iil las C ra \ 1] ) } 
LS7O) shov Ll by the i 
some sort were present Later worl eg Os 


Morphol. Jahrbuch, 1887), Bell 1887), and J 


ge) {/, rd a ey, ( | " 
on-Maine, LS8s, ef seq , mainly stud Lit C) copically, 
only contented themselves with the tra L f fasciculi to o1 


from it, using Weigert’ met ls for tl | ; i 1d) 


fy» ¢ 45 ec’ hran 


has previously done f 


The first successful attempt to elucidate the cortical 


structure is due to Oyarzum, who, by the application 








Golgi’s method, obtained certain results both as regards 
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the nerve and glia cells in the frog’s brain, which he made 
tl subject ol a papel in 1890 tirch. i Mikr. Anat. bd. 
‘xiv.), and the subject has also been further studied by 
Ramon y Cajal ( Pequanes Contribuciones al conocimiento 
del sistema nervioso,” Barcelona, 1891), also with the aid of 
Golgi’s methods. ‘The following facts are now known. 
There are thre lay rs of the frog’s brain, from pial sur- 
» ventricular cavity, viz., two layers of nerve elements, 


| one (deep) layer of ventricular epithelium. The nervous 





7, 
4 

ed 

] 

| el ur Mrst, l yer, md, layer of nerve 

lich, accord to Cajal, are to be looked upon as 

} unidal cells, but which tl present a ithor ventures to 

look upon rath is ft equivalent of thi ambiguous cells 

19). These e cells of an ovoid or globose form, in 

ch the protoplasmic expansions arise as two (or three) 


n branches from the ippel part of the cell body, whik 


ixis-cylinde: usually from one side 
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of the base. 


a drawing is re produced. The re ptile brain in cortie il struc- 


ture clearly foreshadows the 


lamination of the 


AND Cl 





ANI 


The apical expansions hn wich and ramify al 


AL 
























finally end in the molecular layer. There are no _ basal 
protoplasmic « xpansions at ull (se fig. 19. Ay 5 
cylinder process after running laterally some distai 
up and passing through the layer of ambiguous cells bra 

out in the m« lecular laye These cells are thus I] 

tion cells, connecting one point of the cort W { 
on the same sid nd ea il obs il t 
(negative) that they give off no commissural fib 

is no corpus callosum at all, no transverse connection 
pallium or hemispher hu ly 1 

fibres arrive 1 vet di ted t ( t! | 
nerve. We look upon t ( bral elope « 
therefore, a ul ex] t 
pparatus, as region | pt ) 

tory excitations, and 5] thei basal 

tory mass the corpus sti \s pall 

wards its ba l attachn t rpu tul 

nerve elements occurring in t dit 

in that they ei off | na p I 
wards, | LSS S } } “} i] 

the encephalon, la tbly p) 
fibre ['T] lent s | b 

what we ha sald be concer! t rm 

the olfactory radiations in the mamm 

Rept in Bra 
Passing next to the 7 , eC] ice tha 

lizard. Here the general cortical struc re is hiehe n 
plexity. Instead of two we have three nervous layers, ¢ 
fundan ental strata which are the te) resent in all bi 
throughout the mammalian series, \ molecular, aml is 
and pyramid ul. The pres¢ nt author not | ine personally 
studied the reptile brain with Golgi’s method, ndebted 
to microscopic specimens prepared by others, from which 






mammalian 
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brain, the main difference being—what we hope to establish 

in the present thesis—that in the mammalian brain an 
essory cortical ore unisation 1s added, V1zZ., the mixed 

pyramidal or polymorphic system, which thenceforward in 
mammalian scale increases in richness and complexity 
structure up to man. 


There are the thre fundamental cortical lavers in the 


ptile brain, taking that of the lizard as a type. These are, 





OF 20 
Ly) 
} im 
: 
‘ 
ri ] ] 
st molecular; s nd ambiguous; t | pyramidal (realls 
long pyramidal e fig. 20 Che organisation of thes 


ll be sufficiently seen in the figure, and we shall only paus¢ 
eT ) emphas se the distinction between the ambiguous and 
he pyramidal elements. It will be seen that the ambiguous 
ells form a dense and well defined stratum of cells, consti- 


tuting the second cortical layei The apical expansion of 
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these cells diverge immediately from the cell body as two 


stout oblique horns (asymmetrical bicornate cell) or from 


very short apical stem, in which latter case the cell tends 
assume the fusiform shape. Note, al t] while tl 


apical expansions contribute to the formation of the nervy 
protoplasmic plexus in the molecular layer, the less develop 
basal-protoplasmic processes pass downwards into the sul 
jacent region, v1Z., the py) unidal F100 In 

character of the cell body, the nature and distribution 


apical and basal processes, 1n their topograp | condens 


tion into a stratum of cell bodies immediately underlying t 
Mole’ ilar | l l | le Lin « l }) ( l] 
so charact t ut 1 ud | 
recognise tl ( netive ; 
neurons, ¢ d pa { Nn 
system. 

This, tl d layer of { f » mn) 
the pyramidal m, and here it ptile 1 
only Chie } nidal 1] ich I | I 
the cell with | pical p ~ 
layel \l] ( lis we s nel ol ty} \\ 
here notice in t lizard’s brain is the beau ld lop 
of these long py} midal cell nn l | 
easy to recognise even with carmine stains, noted, therefor 


and well described by various aut , notably EKdine > 
Each of these cells exhibits a descending ax linder, wl 

passing downwards, enters th Whit tance hic ~U 
The 


nervo-protoplasmic plexu 









whol Ol this pyramia | bit S L¢ DY a ri 










separated or segregated into two levels, but which, as 
have before seen in the mammalian brain, gets seg) { 









into an upp 


is 1 ] P| ] 
ambiguous iayer), and i low Stag LD-] nidal plexus 





(v. infra fic, 22). With the highe rowth of the cortical 





system such as we find in the mammalia that 1s what il] 






happens, the increasing development in extent (vertical 





depth) of the long pyramidal system, carrying, so to spe: 
| P. ; | 





downwards the nervo-protoplasmic plexus {f the basal 









system of the great py} umidal cells, which, therefore, in tl 
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human brain (Rolandic area) we recognise as a thick and 
dense plexus region (of medullated fibres mixed with the 


as shown by Wi cre rt’s and Golei’s methods (ng. 22). \ 


small portion of such nerve fibre plexus (selectively stained 


basilar protoplasmic expansion of the larger pyramidal cells), 


with Golgi’s method, is shown, fig. 21). Let us add that 


ith this higher development of the reptilian brain (higher, 


t is, as compared th the amphibian), a corpus callosum 





begins to distinctly devel Dp, and with it we have com- 
ssural fibres passin across from one hemisphere to 
in addition to the more primitive and onesided 

ion fibres which the amphibian bi un p ssesses. Let 
lso state that projection fibres are present, passing, 
tainly, from the py) unidal cells of the cortex, downwards 
white substance, to distant parts of the encephalon. 


indulged in this, perh ups, rather fastidious eXposi- 
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va 5 
th the object of showing, not only how the structu 






tion, W1 






elaborat the cortex rises 
mammalian, 


fact 









which we earlier tabulated 


nei lanitit 















q] 





stigation? We ha 1, and 


1LlV¢ 








is much complexity and depth of convolu 







Liv Statem ie GC I } 

fundament Lnatom } 

mMammalan cort > ! l I 

layers, the 1 | ua) ! l l } 

colmmon to bot Th rt 

vom our Own Investigations 1 ] sist that \ } 
above thes ind ul « } 

another system of cortical ne 

finds no coun part mm ti re n | 

the highest mMammahan brains attan \ | ful « 

and complexity of organisati 

called the mixed pyramuida pol 1] } 
short apical expansions 1n sens \ \ | 
explained. It now remains, thei 

before we can compl te ir general l l \ l 
bral organisation. And hei ur oO) l ! 8) \\ l 
and cleared by a general survey of son e fe res 

the organisation ol mammahan brains i \\ have ni 

an increase of cortical grey expai u in man tl 
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DS nce. An increas In the development ol the 
rpus callosur er-hemispheric commissural system 
the somew t repti id monotremata, up to the niche 


lia \ Increase 1n the whol erebral am iss, both 


bsolutel | relatively to the rest of the encephalon, from 

P| iower mal u pt the higher mammals and man. ‘The 
te matt ce) mis largely composed of associa- 

t yveave in the most complex manner, 

I nect that cortical area with a number it may 

the in the numan brain these form the main—o1 

1] bull [ tl White tibre systems ; 


= A tA 
— 

-_ f 
J 
J 


, ( \ ! mi t f that the shorte 
nl bourl convolutio1 ur'- 
es) } in curved fashion round the bottoms of 

| to rea tl tops ol nvolutions, he showed that the 


cells of the deepest cortical layer are situated 

thes cuat fibres and corr spond with them in 

rectiol fibres he terms * fibre proprize,”’ and adds, 

| these bundl f the cortex do not necessarily extend 


lista } ] 
ply | l l convolution to the one hext adyjoming, 


but they may sk} ne, two, three, or an entire series of 

volutions, and may thus join convolutions which are 
{ ted mone themselves to a convolution lying at some 
istance trom these The shortest fibra propriz lie hearest 
tex, the longest at the greatest depth, and are separ- 


ted from the cortex by other intervening fibre proprie, 
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the length of which increases gradatim 


inwards. 





lon 
swering to a difference in shape, fon 
the 


fore be divided into short and mes, 


present U-shape, which results from 


tation to the walls of a convolution depress! 


try, 1885, p. 59) \mongst such associ 


Meynert describes the cingulum, the fasei 


Arnold, the uncinate fasciculus, &e¢ 


with di oram will 


part | Brain and Spinal ¢ ; 
Sunilarly as re sl ( l 
connections, ) the corpus ¢ 
missure, the same holds tru t 


the opposite s or (as \ KI 
the ae era yd net! l V1 ul ( 
fellow l ( Op} I \ « 
beln 1uS } > al ( | 
Oo Cc l lO] { ( 
same } pp } ) 
LI 
] 
pbysl | aT ul Cal | } 
ther centres to whic! ( | ! 
(7red } Dy L J ¢ 
‘1 + ] + 
\Ieynei supposed ti | 
losum was to connect only hon IS ( 
] + 
part Of ohe COnvolu yn With 1ts ( fell 
side Only aw Supp it whic pp ed 
Which illustrates the dane su 
work, especially with the use of Wa 
hat the probiel Is re ully b WUC! l 
that the connection, instead of being synn 


of a most extensive, multiple and 


such as Meynert never even thought « 


present in the polymorphic system Can all be 


or two main forms, viz., the pyramida 








be found in Quain’s ** Aj 


passin 


AL ¢ 


irom 


The fibre propriz or arciform fibres, must there- 
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pyramid, to the apparently /fusi- 
We need not the 


transitional forms, for much of it will 
1 6). 


delay in describing main 


(see he 


dy Lwings be foré 


Cell Types. 


pi cannot ree with the contention 
rt—fol 1 by other authors, e.g., Obersteine) 

considering is to be regarded 

pind } Thus he states the 

frequently seen is de- 

t ra plndie, tl iX1IS Ol 

: diating projection-fibres 

| nvolution ’’ (Stricker’s 

IST nd Meynert further supposes 

I lls tl pyramidal form is evolved 

pl si-lateral processes le Mey- 

Ober ? unslated by Hill, p. 353). 

find f n our OWN Investigations 

rd $s ut ditterent Starting 

h well-developed apex- 
] ned rical basi-lateral pre 

ll whi a shay L young py! umidal 

S l chan One or othe 


ely ¢ 


Ww ich 


ynnsiderabl 
cells 


. . 
puch a 


many 


fl 6 


will often carry the axis- 


utter thus seeming frequently to 

! n the cell body, but from the 
X11 } f this basal stem. With this pre 
C th of the one basal stem and the deficient 

its col ners, the stage is r¢ iched whereby 
pass n its original elongated and sym- 
ramidal n becomes an oblique pyramidal cell, 
( dually attains a pseudo-symmetry which is 
S ndary by becoming an apparently fusiform 
see in fig. 5. Repeated observations on the 
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evolution of these forms in new-born 





have convinced us that the above is the f 
] 


rat, rabbit, ox), have shown us that this 


sally true. The mixed pyramidal or polym 





ICAL CASES. 


and young 


undamental 


IS 


rphi 





evolution for the morphology of these polymorphic cells 
it is partly with that view, and to emphasise its a 
meaning, that we have ventured to term the poly: 
cells elements of this sort, Ce Ils of the l l py 
type. But a minor number of these cells | nd 
show minor irregularities of cell-body lepart 
main morphological line ot marcen some 
radiat others an inverted p I und « ! 
less iV) cula ( tou [hes l I \ I 
should not blind us to t ul S ] 
us trom 1 carding these as | ! ne to tl 
pyramidal ”’ system 

What are the topographical 
and what their relat d 
areas. 

While these cells form a 
considerable thickness in the deeper m 
thie it uppel and wer limits } 

Uppei t of } / vr} } { ( { 
lhe cells on the up ynfines { l 
not torm well-bord ii [ } \ 
into the territory of t Su] ze ' 
but the ext tort su inva l terpel 
ereat seldom m th t WwW I } 
midal lave W hi \ pass | 
middle region) of tl J} pyra ta . I 
the polymorphic system can b 
the lower confines of t LIndD l LV 
be seel Che mixed } unidal « stop s 
und the pyramidal « which we d 
cells—in th nfines of and 1 mix wit 
biguous cells, are quit anotl In chal 
upper cells of the long pyramidal system. Re} 
tions of a very large number of preparations uv 
human brains, and from the brains of various mammals 



















ATHOLOGY OF INSANITY. 625 


constituting the 


present 


hnincance 


uly arises in our mind 
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‘Are these the cells which belong to 






















are comp¢ tent to, and do of themselves 


system of fibres (inter-hemispheric fibres 


or exclusive projection fibres as Meynert 
They give rise to the old 

system in the brain of animals, and 

to the scale of mammals and man th 
system of nerve elements superadded 
added—to the cortical struct 

system of cells, and with these then 
other words an accessory ass 

fore b long to th cortical i] rid 

in the cortical mechanisn y 


strata in topogi iphical di 


Comparative Growt P 
/ 
And, we may add, the i] 
ind their connection i 
] ] 


elaboration as we ascend t n 
highest expression in the human bra 
We can arrive at a1 ppronin 


this by noting the followi 7 ( tm 
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J 
I 
J 


d pyramidal stratum is often a matter 
+ 


of ditticulty owing to the fact that its lower border is not so 


harply demarcated as we would wish: the above estimate 


must therefore be taken only as approximate. Yet there is 
no fact more stril than the one that as we pass up the 
A 
Wal l l Ln) SCT If trom th le vel ol the rodent. via the 
to t ite, including man, the textural thick- 
ess and comp! t f the polymorphic layer rises, relatively 
to tl t of t cortical organisation, until in man it 


chness and extent 
nterweaving through- 
} I i pi { plasmic expansions Which 
his nervo-protoplasmic 
liffu u but it exhibits son 
/ t) the sub-pyramidal region, 
1 t ndary ! between the pyramidal and 
poly ' [his 1s the region common to the 
| cells and the upper polymorphic, 
hay tated before the upper polymorphic cells 


-penet LItCL vay 1n between the largest py} vmidal 


he cell bod ind basilar expansions of the largest 
ls, and the ll bodies and processes of the upper 
polyn hic elements, lie in this plexus region—the thickest 


d densest in medullated fibres of all the cortical plexuses. 
This is remarkably shown not only by Weigert’s method, 
but also with Golgi’s silver method, and we have already 
fic. 21) viven a drawing of the appearance ol a portion of 
this plexus of nerve fibres as seen with Golgi’s method. 
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cortical discharge is the ton 
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curring in this or that special sense cortical ar 





aroused its psychical accompaniment, viz., a ha 





of this or that sense—gustatory, visual, olfact 











&e. To particularise, we may add that when 





such epilepsies the primary disturbance is a | 















hearing, the Cc rtical seat of disturbance sll 
part of the two upper temporal c 

luminous or other visual excitation, the cort 
longs to the calearine or othe part of the i} 
when attended with the seeing of \ tt 
turbance is in the angular region (vis word « 


when attended with smells or taste t 
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sles ; we have also speci l sense epile} 


every one O! theln 18 attel . so l } 
] + 

lent, viz., a feeling of cuta US 
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But in psychical epilepsy in tl 
word, there 1s a disturbance OI amo ustinctly 
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maniacal excitement or intense fu n which t 
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the outcome of the intense cerebral 
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cortical layers have already reached the completion of their 
numerical growth, the individual neuron has by no means 
reached the acme of its evolution. Growth takes place in 
two directions (a in size of the cell and its processes ; b) 
in amount and complexity of its anatomico-physiological 
connections. This latt is a fact of the deepest psycho- 
logical import, f herein \ have a key to the better 
understand of ! of the profoundest mysteries of 
ps} physiological life, for we can see the evolutionary 


ra n the nervous mechanism which subserves it. 


( t] : the neuron or brain cell In the kitten, 

ip t lit Way into adult life, growth in size of 

But this soon ceases ; and in the 

cat mont! 1, and in the adult one of two 

{ J 1 bodies do not differ in size. The 

l t writ m study of specimens from a young 
0. nths old) « mm] red with those of a 

cat rat over one year old could make out no 
Pp} ! ail 1 the I Wil two regions: (a) the 


{ sigmoid gyrus; and (/) the uppermost 


Havi com] 1 also the cell bodies from the ascend- 
f a child two and a-half years old 

post nd a number of brains from adults 

\ is ages (25 to 50), the present author fails to find any 

the e of the cell bodies. On the othe: 

et I five montl the cell bodies of the cortex 

sre distinctly small Vignal, ‘* Developpment des Elements 

lu Oyst lie Nerve UX,’ LSS9), and more closely packed 

together in the cortex ; and what would seem to occur about 

full term, and in new-born and young animals is as follows : 

—The cell bodies, up to a certain age, seem to grow in size, 


1 


put that limit is reached while the animal is still young. 
But meanwhile the cell bodies certainly seem to get further 
wpart during early life—much more so than their slight 


in¢ se OL SIZE W ild be ade quate to account for, and which 
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therefore has been explained by various autl 


increase of blood vessels, of neuroglic, or ol 
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just 


and very 


The pyramidal cells have basilar expansions whicl 
yet feebly de veloped, and an ixis-cylinder each, with t 
at most three, very short and rudimentary collat c 
off a short way. In the molecular layer a fusiform 
cell) is seen—with difficulty recognisable at this s 
kitte. day old th Ing structural co 
already becoming manifest (fig. 24, I] Th 1] 
the various elements have |] lly increased in 
development of cell proces is cons} ‘a 
expansions of the protoplasmic cells have reac 
we richly pervading the molecul )? nd 
branchlets of the apical ste re also m 

The same holds with regard to the ambig 
In these latter the basilar protoplasn pro 
better developed t pyramidal cells 1 
notable All tl UXIS-CyHn s sho li ( | 
to five each, and the ur er longer al 1} 

The three ¢ four cells of t pol p! 
more advanced in structural grade in the lat r 

In a kitten a month old tl changes S 
vanced, and the mechanism mort laborated. My 
in these respects on the kitten’s brain 
firmatory of the results obtained by Ca L890 
brain of foetal and young mice of va s 
illustrate the important fact that growth i 
physiological complexity is the characteristic of 
in early extra-uterine life, a growth, or rather « ! 
which, as further observation shows, is carried 
apparently the adult condition of the animal is reac! 

Physiological Elaborati 

By this growth and elaboration of the cortical n 
certain possibilities are realised. The tical « 
mechanism—as shown in the structural organisati 
the Rolandic or sigmoid area—is rendered more perf 
the performance of movements. With the growth 
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protoplasmic expansions these latter come into functional 
association with a greater and greater number of nerve fibrils 


1 ] 
} 


1) pervade the molecular area, as well as—more diffusely 


—the various other cortical strata also. They therefore can 


whic 


receive and react to a larger number of incoming excitations 
reaching these areas from associated sensory areas, or from 
the upward sensory projection (fillet system) of fibres. 
And with the increased growth in number and extent of 
collaterals, the superficial pyramidal cell, like the ambiguous 
cell, is able to transmit currents (excitations of its own) to 
the neighbouring and deeper lying pyramidal cells, whose 
pical or basilar expansions these horizontally running 
laterals touch. This serves not only to render the whole 
body of nervous excitations discharged from the cells down 
the pyramidal tract more solid, and as it were en masse, but 
by such means of nervo-protoplasmic contact whereby the 
upper cells can influence the lower in series, capacities for 


movement are furnished which by the special growth of this 


that protoplasmic branch, and this or that collateral and 

n | related thereto, can grow into definite and well- 
ntegrated nervous mechanisms for the performance of 

wnil ld, distinct, and well-differentiated movements such 

we know (from experimental work), the Rolandic area is 
( rable Ol p ] I 


Edu aTiON. 


With a process partly of imitation and education of the 


ing child or animal, and partly of repeating some move- 
ments and series of movements, and not repeating (7.e., 
eliminating), other movements and series of movements, 


there undergoes a parallel structural differentiation in the 
Rolandie cortex (and for the same reason of the other— 
visual, olfactory, auditory, &c.—cortical areas also). The 
wth in complexity of organisation and in extent of 
nervo-protoplasmic contact between the various pyramidal 
elements of the Rolandic area, we look upon as the correlate 


¢ 


of the growth in the elaborateness of movements which the 





growing organism is learning to effect ; its early, weak, 
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by a process of education and repetition of certain move- 
ments, and the non-repetition of others, into the later, 
stronger, and steadier movements of eukinesis which appear 
as growth goes on. There is thus a progress in the qualita- 
tive growth of the cortical organisation for movement, from 
the foetus up to an early period of life (adult life), the pre- 
cise extent and limit of which we at present cannot 
delimitate, but of the progress and elaboration of which we 
are assured. 

Extending this doctrine to the other cortical centres, of 
special sense,—and of the other associated ! ‘ondary 
centres built as it were around the platform of each of these, 


and further inter-communicating each with many (or all) of 


its neighbours by association tracts, we can c¢o} to faintly 
realis the exces ling p ytentialit 3 nd capa t ; for the 
various forms of sensorial, psychical and psy -motor life 
which the active brain is capable of, during healthy and 


well-trained lif 


Thus with the proved anatomical bas for quality of 


brain, as we have above shown, l as is supported by 
phylogenetic considerations which w lso pr isly dea 


with, a brain small in siz LK that of Gambetta), may 


from its intrinsic high elaboration be able to sub more 
varied, extensive, and multiform activities in life and 
thought than others of grosser organisation, even if blessed 
249 econ ] l,] | t 

Wl1th more quantity, can be capabl Ot. [ must be tn 
work of future investigation to correlate the brain in idiocy 


and imbecility with the capacities during life which then 
subjects exhibited, and on the anatomico-physiological lines 
we have above spoken of. The protoplasmic processes and 
their granulation, and growth in extent and complexity of 
connections, and the correlativé wth of nerve-terminals 


and collaterals in the brain cortex are thus of th pro- 


foundest significance ; the formation of each protoplasmic 


granule, and the coming into contact of each granule with 


and unsteady movements of dyskinesis gradually growing 
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a nerve fibril, indicating the mile stones—or perhaps the 


inches and footsteps—which mark the slow advance of 
cerebral (mental organisation. 
The progress of our investigation is now ripe for our 


taking up the next great theme, the law of psychogenesis. 


Law of Psychogenesis. 


the child, the whole progress of growth and education 

i. tedious, and often a painful toiling and passage 

lyskinesis to eukinesis for movements, and similarly 

5 from dysesthesis to euresthesis for sensation and feeling. 
| As on the executi r psvycho-motor side the mechanisms 
imple movements ww With the growth of the Rolandic 

} into | | more elaborated mechanisms which 

il ve the higher executive phenomena which we term 

so on the l rial side there is a somewhat parallel 

) pment l whereby distinctness and vividity 


itions, ir sharp integration and differentiation 


capaciti in the organism for 
| -S} é il (recollection) in the brain are 
L pOss1bk vetween these two great spheres the 


ial on 1 de, and the executive on the other lies 

unt of a better title we may call a transition region 

} ing extent, but of the existence of which we are sur 
cal, psychological, and  patho- 


t we } } e to deal with its working in 


it] tl psycho-motor or executive sph re 1s trom 
nesis to ¢ 3, nad in the sensorial spher trom 
sthesis to eusesthesi These are the functional unfold- 
Ss Wl pal he structural elaborations which are 


taking plac nt rowlhg brain. In the early functional 


a tl variou sory currents arriving in the brain 
‘ite new which themselves rapidly growing and 
hanging, and whi from that fact alone are the seat of a 


mtinuous psychical turmoil. As growth and elaboration 


sense-perception get 
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It passes through th 


from 


the receptive (sensorial) sphere is the growth in the executiv 


(psycho-motor) sphere—such gr 


logical state which accompanies this is one 


\V 


Vtn al 


1 elabon 


in the strictest sense, anatomico-physiological. Thx 


in 


empirical ego is not yet distinctly recognised, but is 


child) referred to in the third person. This is the character- 


istic of the prec nceptual Stage 


childhood. 


child comes more 


On 


external logic of events has a 


the 


brain this 


it is 


formed ani 


markable 


be presented again and again—indivi 


stage now occurs when two or m 


ment happen to occur t 
events without, 7 
the mind a corré spond 


tions within, 7.e., 


phenomena without, a 


a sequence of perceptions wit 


bases for the association of 


children 
mental 
indicated. 


Language 


The teaching and | 


will 


not a necessity but a convenience 


things by a common denominator. 
tinually doing this. 
Bi, and its term for to hid 
the curtain and 


Bi-tik. 


re 
and more into contact with its enviro1 
ment, and the various objects in the environment tend 
lividuall Bu furt] 
re objects in the en ! 
wether. The apposit t 
e., in the external environ! t, calls wm 
ling combination of t sense-percep- 
in the brain. Simi the seq 
cting on the sensorial sp sy 
hin. These are t Y 
ideas. Observations o1 
reveal numerous instances in W h tl 
growth is seen to take place ng the lines tl 
Co-ope ration in Brain D lopm 
learning of lanecuage is, for the cl 
-it allows it to represen 
And the child ise 
Thus the child learns to ec its nw 
is tik. The nurse hides behi 
the child learns to express it by the ter 
But one day it looks out of a window and sees tl 
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now on this novel occasion cries out Bi-tik several times, 


pointing its finger to the cloud. Already the child had 
learnt to utter the two words together in the nursery for 
a special purpose; and now, under other skies the same 
“pression re-appears, 1s re-uttered under the novel circum- 
stances just noted The somewhat crude similarity in 
external sequence of events—a bright and conspicuous 

ct, a dark curtain, and the one disappearing behind the 
other—combine to furnish the raw material for the building 
up of a new idea, new in one way, and yet not altogether 
but havin uffinities (resemblances) to an item in the 
previous experience. The present author thinks that 

this case t ( t mode of regarding the problem of 
enesis, not to assume that the child in a delibera- 


und volitioi und effortive way utters this proposition, 
rathe that tl effected ft r the child by the external 

ol \ [ The fo ition of such rudimentary pro- 
positions first, and then their extension to things new and 
r to ! comparable with tl] ings familiar: these 

) processes are at the basis of psychological development 


chil ( n see resemblances easily and they are 


pomorphic. On these known attributes are 


based also tl tem of education according to the kinder- 
] 4 ~ } 1 1? 

n meti l ) toys and ol ( , Wherein the child not 

only sees and handles the thing he 1s learning, but, accord- 

+ + + | , ? x i hil }} ] J 

me tO the antnroy} Inorphic tendency Ol childhood enaows 

ith human-like qualities and thus is led to take more 

In it Sut according to the ve ry laws of mind and 

brain growth a new and vastly lmnport int tactor comes 1n 


now at this stage, viZ., the spr ntaneous or rhythmic activity 
of the brain; whereby a proposition thus uttered as the 
result of an apposition of mental images, tends to be repeated 
by the child over and over again. This happens—as observa- 
tions on children s! , when the child is even away trom 
the scene of action, and occupied otherwise or with nothing 

all. In the absence, therefore, of a presentative stimulus, 
there is a quasi-spontaneous revival of the juxtaposed ideas 
in the mind, and their repetition over and over again—a re- 


visualising of things seen, a re-hearing of things heard, a 
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of the child’s memory for sensorial impressions, its free 


and growth therein, and its fondness for gorgeous and 


tales in which sensuous elements always preponderate, 


vividness of Its dreams, and Ot 1ts terrors (Qj oht t rors, 


all combine to demonstate to us how tl nsorial s} 


the brain is growing and developing in early childhoo 
in association and intensification of mental im . 
their spontaneous revivals in the mind O of thes 
begin to grow conceptual ideas ! t] ( | 
learns to voluntarily recall its ideas Our own vi 
rationale of this portion of psyc enesis 1 Ws 
Further Me i 

Wl } ( ( pLu } | 
are sufticient! ranised 1n t m1 
recalled at times, witl it any V1 | 
stimulus. The ext | ric of event 
S dlé ad / / / rice t | 
taneously, they become ? l tl | 
thoughts ai n tl l’s nd 
taneity whi ( t t 
eradually bul { 
ego as the empirical source and cent) : 
Another and _ furth fact 
sphere of psychogs By mu 
external world ppose the , constitute I 
spontaneous and overflowing tivit 
overcome, every paln leit, SO there $ 
established between the ego and these oth: a 
The ego is thus built up empirically, and 
intesrated and recognised as distinct from { ol 
This is, therefore, the next gradual evolui from 
sensuous and primitive rational stage of the child, 


stage of self-particularising, and integration of th 


shall trace the further growth a little way still. With 


re-vivifying of things previously experienced. The vividness 
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which the child comes in contact, with every increase in the 


amount of obstruction and antagonism encountered and 


overcome, the empirical ego grows in clearness and 
integration, and in its separateness from all else—the non 
eo During t } | upward brain growth the more 
the « tl Nn is sphere sserts itsel 
l \ l } ew LCLIV \ l 
sultel bu l } : 4 lin ol cont St 


EPS } — ul MN) nad re } ement 
ceited, | St ( ch . 3 y be evel to the 
ni { t ( el th its 1 ngs 
! ! . l, ia pened, in which 
l } I l y | L OV Vith the 
[ l il l oe tW l essary 
I ! must 
I I . | . ‘¥ . Vv. 1S the 
l ( pra tion 
nk 7 | 
( i ( lated th 

‘ ] \ 
. Lu L\ i’ li- 
! lso ent into 
{ { l l \ ] nd thes we 
l vi | } pal the Vy i th ist 
tem of saw of | yenesis. These non- 
eo 4 ] . } ./* . } e 
\ IS In I ln W nail Considel del 
the follown lings, which are intended to be suggestive 
l ner tl ( tive. hey are: a) Protective mech- 


echanisimns. 
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(a) Protective Mechanisms in the Brain. 


The whole complex of the nervous elements of the brain, 
both grey and white, stretching from external (pial) to 
internal (ventricular) surface is pervaded by a system of 


sustentacular elements, the neuroglia fibre systems. This is 





composed of a fine diffuse felt-work of fibrils radiating from 


stellate fibre cells (fig. 25), which are scattered throughout 
the whole cerebral mass. In certain regions they exhibit (as 
the present author has shown in two previous publications) 
a more condensed fibre feltwork, these regions are, especially 
(a) the surface region of the cortex, where a tangential sur- 
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face condensation system of fibres is found (see fig. 9), 
and (b) along the borders of the intra-cerebral vascular 
nals: perivascular condensation system. The author 

vishes to point out that each of the se special dé Ve lopments 
has a profound significance in the economy of the brain. 
[he surface feltwork system of fibres, mainly derived from 
the caudate neuroglia cells in this situation is an admirable 
protective mechanism, lying like a felted covering over the 
molecular lay¢ r, tl first cortical lay r, the one which con- 
s the expand », humerous and exceedingly delicate 


inal protoplasmic branches, naked nerve fibrils and 


rals which form the very subtle and delicate nervo- 
Smic ] cu It this region. From th caudate cells 
deeper part of this felted layer another (a root) system 
f fibres pass in st ming tufts into the cortex, passing 
igh the mol , almpiguous, i Sub-ambiguous strata 
nto the midst Ot t ec1on ol long pyramidal cel 5, Servlng 
ipport and sustain the nervo-protoplasmic and cellular 

ts 1n thes l 
Plmila \ ! the perivascul l ! Oo} hs these fibre 
ts are a found developing into a special felt-work 
woglia fib) imiting the vy lar « ils. The author 
be allowed l ju { irom |! previous W rk on this 
ibject. The vessels of the brain have been stated to 
channe iin erou l Lbstanhe 30 that an 
space can be demonstrated between the adventitia 


the brain substance. This (extra-adventitial space) has 
been recognised | early all writers, including Schwalbe 
Lehrb. der Neurolog.,’’ 1881), Bevan Lewis (‘* Text Book 
Mental Diseases,’ 1889), Obdersteiner (Translated by Hill, 


LS9Q), BE ling r Z Ol] Vi rles tngen iber di iT] bau de r 

rvosen centralorgane, 1592), «Kc ‘The blood vessels, as 
they dip a wh from the pla nto the cortex, can be seen to 
ve surrounded DY a 1 Aber ol longitudinal fibres c yursing 
in the ground substance next to the vessel wall, and 


following the vessel on its downward path. ‘These fibres 


belong to the perivascular condensation system. This is 


H. ii. 





Anat. und Physiol.,” 1893, Bd. x., 
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constituted of at least three different mor} hological sub-type s 
of stellate and elongate fibre cells. . . These are: a) A 
number of elongate oval fibre cells (fie. 26). which, alike 1 " 


their conspicuous appearance, ind by the ele ness of tl 


staining, stand out in a wonderful manne1 Their lo 
is parallel to that of the vessels. They | { 
substance bordering the vessel, and in favourable specime}? 
when t mal re not staimed their processes (¢ 
A f 
WA \ 
Yi, LY N~ 
Ff 
f- VA wand } 
7 
Cz 7 f 
i] fF 
(Yay 
tN 
LY) 
PAX |\} 
RS 
t \ 
4, 
‘“ 
1 


followed up and down along the vi for enormous ler 

I'} ~ ( m e) ( l 3 | 1? I 
another (fig. 26 ; & <= woe fibres are slightly wavy 
in their course ; they do not branch or anastomose, but 


independently from cell body to their termination. Phe 





slightly oblique course of several of these fibres 





serves to produce the appearance of a loose open meshwork 
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lying on the surface of the vessels, the meshes appearing 


A 


é lly, somewhat aiter the fashion 


4 of the mesh¢ coveril the lower part of a balloon (fig. 
, 
> Intimat mixed with these can be seen a 
tc \ disposed transversely to the lin 
the Ss herefore, best seen around transvers« 
edium-sized vessels 
( or > the way lorml 
i 
Besid tl 
e 1 hich the peri- 
l ( tI radi \ | l] 1 
nt ! throug! l Ul 
I Vv tbr Vii 
} the cons { ! 
; 
} | a Vv < 
{ . ] 
ce \ ] 
t K pro} te) 
th 
} | I ! ess tac 
l Ll wbSVé S¢ \ 
I Lt S( DING 
} ( tne 
] ~ 
UT 1 l- 
n t \ irt 
‘ Ul und 
‘ 
| l Ili a 
nl } T ve 
f ! fe) 
I idl it I ey 
} ( i this si Il 
; 
n c \ tn 1s ol n tl 
hickn , ! 5 | nowilse negiected nl 
' hn invest ay m the brain ¢ uatiol n 
the me! 1d, I i the physics of the sustentacular and 





protecting elements (which support the nerve elements prope! 





on the other. For the interlacing fibres which unite into 
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the perivascular felt work, must obviously form a structur 
which, on the one hand, would oppose considerable 


mechanical resistance to the undue expansion of the vessel ’ 








y 
\ 
\ 
' 
/ 
- 
l, ving pe \ ur f yn t 
t ), ! par 1 
b vessel b sp (Huma ’ G 1.) 
Note.—_This and the previous drawing (fig. 26 reproduced from 
author’s ai m “The Blood Vessels of tl Human Brain” (Internat. 
Monatsch. Anat. u. Physiol., 1893, Bd. x., Heft. 11.) 


in the cortex and white matter in the various brain areas, 
and, on the other hand, by its very texture and porosity 
would allow of the free passage and transudation of lymph 
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c ° } 


and products of metabolism to and fro through its pores and 
meshes, and thus also allow of the interchange and diffusion 


f fluids and osmotic currents between the brain tissue and 


the perivascular lymph spaces. . . . . This function 
is further correlated to, and derives support from, the fact 


that the blood vessels of the brain have not only a small 
amount of muscular tissue, but ar wanting in the toug] 
1dventitial elements (connective tissue fibre bundles of the 
) ure lar coat , Whi ( els in othe organs possess 
the adventitia of t ‘ortical vessels is simply, according 
to all descriptions, tubular membrane, composed of a 
S ol laver of soft } topiasmic C lls, while the bundles ol 


lar tissue, which are superadded to it in other organs, 


) ‘“The developn t of a felted sheath of neuroglia fibres 


the ground substa immediately surrounding the blood 


essels of tl seems, therefore, to the author, o 
DV iss a I l DY ts structure, a pi tective 
hanis f { tl of undue cal vascular dila- 
n the se cause undue local pressur 
1 conseaq rupture, damage, and destruction of, th 


protoplasmic processes, naked nerve fibrils, and 
collaterals, wl pervad the corey matter and to a less 
extent the whit matter), while at the same time it 
admirably serves, by its texture and porosity, to allow of thi 
free passage of lymph and nutritive products which ente 
into the fluid and general metabolism of the nerve centres.” 


On the diffuse neuroglia fibre-system which pervades the 

le of the gen brain mass, we shall offer no great 
tails ; it is present in the cortex as in the white substance, 
l serves to support and hold together both nerve fibre- 


elements and cel ements in general. The above is a 


resun of the sustentacular and prot ctive mechanisms we 
find elal ited in the brain, a series of structures which, 
considered in t vhole, might well serve to show us how, 


f in cerebral organisation, non-nervous elements have been 


evolved to keep ce with the nervous mechanisms prope 
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assumes the elongated stellate shape which is so character- 
istic. This morphological evolution is shown in B (fig. 29), 
the stages of evolution being 1, 2, 3, 4, 5 (fig. 29, B). 


These stellate cells, the last product of this evolution 


form circular strata surrounding the epithelial layer. There 
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are minor points of detail which, though of interest, we 





must pass over. Our observations afford no support for 












, the views of the invertebrate gut-theory. The elements of 
the ependyma are wholly and entirely epiblastic—every cell 
+ 


it: derivatives of the primitive invaginated neural epi- 


un: of which some cells form neuroblasts, while others 


p into these long epithelial cells whose tails (in the 
» chick as shown by Golgi, Cajal and others) reach to 

il surface. These cells are, therefore, called pla- 

il ¢ 3: and Ss W have just seen, they give rise 

tl l ration ol ¢g th) to the stellate fibre- 





lr previou yublica 1 (B) Medical J 
I Los I l l +1) re ¢ Ils ure eC} lastl 1 
In t S} cord t cells whic hav rliest 
l ted [rol penayla have re hed th ray matter, 
the white matter outside it: some of these having 
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two days old we 
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to illustrate some of the varieties of these that occm 
throughout all the cord. Further description of these is 


nee dless. 


b) Nutritive Mechanisms. 


We next pass to the nutritive mechanisms. These in the 
brain consist of—(1) Blood vessels. (2) Lymph channels 
(3) Lymph secreting cells, and lymph absorbing cells. { 
Other cells and channels yet but little known. 

Blood vessels. We propose to add certain new facts 


obtained by us in a research on their innervation. Wi: 


*. —~ 
—-— —<s a 
om a2 





—— 
el cae emegontl 





J = -- 
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? CT hores runi e a ( 
giving 
c. Cr iter Y y 


that it is possible to stain their vaso-motor nerves with 
Golgi’s method. Starting from the carotid and vertebral 
plexuses we can trace them no further than the circle ot 
Willis by anatomical dissection (using a lens). Do nerves 
accompany the cerebral arteries as they go off from the 
circle of Willis, and if so how far, and what is their ultimat 
distribution ? Our observations on the kitten’s brain show 
that bundles of nerve-fibres accompany the middle cerebral 
artery (the one specially chosen for our study), and its 
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branches in the pia. These fibres run in tortuous and 





zig-zag fashion, and in the finer pial branches they can be 





seen to form a very fine (non-anastomotic) plexus of fibrils, 
lying between the outer and the muscular coats. From 
this peri-muscular plexus terminal fibrils issue which, 


inning a short distance along the muscular layer either 


citudinally or transversely, or obliquely, end in small 
spherules, littl void bulb-like enlargements, abutting 
Inst the m ular ¢ ments (cells). We have succ ded 
o t nals and tl distribution to the 
st } no fu The intra-cortical 
l } | sseis | ( stantly failed to 
is thi t evidence of this peri-muscular plexus, 
Ul $s our Investigations go ve are 
mpelled is stopping with the pial 
ches | along the intra-cortical vasculai 
es. 1otor distribution—if our observations 
confirmed—y\y | thus seem to cease in the pia. Similai 
plexuses of n 5 surrounding, and getting distributed 
sels in t l is, we have also been able to 
nd in tten’s brain some of these nerve- 
re a ito the epithelum « Ss ot th horoid 

} 
[ 32, A vessel with its peri-musculaz 
s of 1 und their terminals show) B. 8 
p OL SIX ¢ I 1 the choroid plexus, to which three 01 
i fine nerve fibrils pass, ending by little free blunt points 
lightly swollen, and abutting against the epithelial cells. 
\re these choroid cells of the nature of secreting cells, and if 


sO, these t endings of secretory nerves distributed to 
ny with the vascular nerve ? 


Lymph l Is. As regards these we have nothing 


Lymph secreting cells. Leaving out of question the 
choroid cells, we must mention in this connection those 
elements of th neuroglia which we have elsewhere 
lescribed under the name of protoplasmic glia cells, and 


ich we believe to be elements altogethe r different from the 
neuroglia fibre cells (British Medical Journal, July, 1893). 
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Quite fresh observations we have made on these with Golgi’s 
methods confirm our previous conclusions concerning thes 
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cells which we have named protoplasmic glia « Ee 





occur abundantly throughout the grey matter in all the 






layers of the cortex, but are rare in the white substan 
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The protoplasmic glia cell has a distinct cell body, which is 


irregularly oval, frequently pyriform. Its various proto- 
pl smc processes are Ol moderate length, the 5 exhibit great 


1°) 1 
] 


variation in calibre, some being stout- and coarse, and 
others exceedingly fine fic. 30). These protoplasmic pro- 
‘esses are also dendritic, a thing never seen in the stellate 
fibre cells. A most striking feature is the shaggy granular 


‘contour, as if a fine moss constituted the protoplasmic pro- 


nm 





\ 1 { lr 1 cor x) 
L I L Highly 

cesses. ‘ ‘ Further, by one or more of their coarse r pro- 
sses, the protoplasmic cells are attached to the perivascular 
heaths. [Fig. 33 shows the cell with two such vascular 


rocesses each attached to the vessel by a conical disc-like 
xpansion (‘‘foot.’’)] We also stated at the time that the 
vidence of staining with Golqgi’s methods shows us a 
system of lymph spaces surrounding the cell body and its 


branches. Careful and fresh observations confirm us in this 
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{ 


opinion ; viz., that there is an exceedingly fine system of 


canaliculi and lymph spaces surrounding the body, and den- 






dritic processes of the protoplasmic clia cell, and directly 























continuous with the perivascular lymph spaces.” 

These protoplasmic glia cells are large and conspicuous 
objects. Besides these are a system ol sma | glia cells— 
with little protoplasm, and cell body mainly nucleus—whicl 
surround the larger nerve cells as they le in thei 


cellular sacs. These small cells have been frequent 


mistaken for leucocytes. They appear with remarkabl 
distinctness in those cases of Golgi staining where the nerve 
cell bodies appear silvery white (unstained), against a dav! 
erey or reddish brown background. They can then be se 
within the pericellular sac as fine sharply defined nucl 
cells, each with a little branching protoplasm, tl 

such cells lying around the edge of the cell bodies especi- 
ally of th large pyramidal and polymorphic cells. Th 
function is unknown. The former class of protoplasn 
celia cells we regard as lymph secreting cells, the cell absorb- 
ing or taking up lymph from the brain tissue which 
permeates, and discharging it vid its peridendritic canalicul 
into the perivascular lymph spaces. 

Other Ce lls in thre brain, of NaATUNe little j, i Cv. \"\ 
include under this heading, cells present in the mole 
layer of the cortex (Cajal’s cells - wi ich that autno) S 1n- 
clined to view as undifferentiated nerve-cells at one mom: 
and as spongioblasts (? sustentacular cells) at another. ! 
the adult human brain we have not succeeded in positiv: 
seeing these, but they can be easily seen in 1 kitter 
brain. Neuroglia fibre cells, which without care might | 
mistaken for these, occur of course in the molecular, laye 


Also certain round pigment-holding cells (? leucocytes 


Base Ss oy Pathoqene Sis, 2.€.. tire Ins ~itwes., | 


Having thus finished our survey of the total of elements— 
nervous and non-nervous—which enter into the cerebral 


f 


organisation, and having so far investigated the life-history, 





growth, anatomico-physiological connections, &c., of the 
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endeavoured to show how, especially 
upward growth is 
We must complete 


{ 


now studying the reverse of this pro- 
and to 
the 


where, how, 


Se ¢ 


39 sease attects 
us mechanisms, and if so, whether it 
the pathogenic changes (neuro-path- 


| observations (syimpt )- 


t these aspects of th problem we 
the subject of the alcoholic type of 
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s and early history, and the 
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happen in some that the whole progress of the brain (mental 
disease will have progre ssed in an extensive and generalised 
fashion, gradually lapsing into chronic weakmindedness and 
terminal dementia. During the period of lapsing into such 
dementia, or later, when the dementia is obvious, it will 
happen that these patients exhibit the most protean 

multiform clinical symptoms—e.g., senile excitement, emo- 


tionalism, epileptiform convulsions, cerebral softenings and 


paresis, apoplexies, acute hallucinatory excitement, Xc., & 

a vast sea of symptoms in which the flotsam and jetsam of 
the most varied psychical and bodily conditions are pres 

a state of affairs that has given rise to the adac 

the alcoholic all things are possible.’”’ But before sue 
ultimatum is reached a definite and intermediate c 
history will have been gone through by the vast majority 


of alcoholics, the lines of march of these falling in certan 
fairly distinct and definite tracts, so that at th nset and ll 
the early and intermediate stages it iS ] ssible t 

subjects of these diseases into certain definite 1 

It is customary among neurologists, who, in the m 


with the former kind of case, to state that the symptom 

of the chronic alcoholic is of the ‘* extensive and gen 

kind, and such is the clinical type pourtrayed in our t 
books (vide Gowée rs’ ** Diseases of the Nery is System,”’ vol 
i1., sub. voce Chronic Alcoholism). While these cases 
by no means rare in our asylums, the majority of 
alcoholic insane are those who belong to the other class i 
which the main mm rbid stress and ey lutic n ot symptom 
is developing in this or that ‘‘ intensive and specialised w 
This latter is, at any rate, the predominant symptom, though 
careful investigation will in some cases reveal the presenct 
also of the more generalised group of symptoms. The logica 
development of the symptoms in our opinion is from (a) th 
generalised and extensive to (0) the specialised and intensive, 
the real fact being that these first vary according to the 
personal equation, e.g., heredity, stress of special sort, «c., 
under which the person lives. Having said this much by 
way of making our ground clear, we shall take up the feature 
in the onset and morbid evolution of the disease. 
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arise in the child’s 





Thus, thoughts 
mind. The feeling of spontaneity which accompanies thes 


thoughts, memories. 





get built up into the distinct recognition 


thoughts gradually 





















of the ego as the empirical source and centre of such 
feelings’ (supra p. 648.) This capacity depends up 
the integrity, therefore, of the cerebral organisation in two 


regards, viz., (a) the integrity of the latest evolved and 


| anatomico-physiological connections between tl 


elaborat 
neurons which subserve it, and (b) the high nutviti 
elaboration, the high ‘‘ nerve tension’? and capa 


spontaneous discharge of the said neurons from tim 


time. Though these two are not separate, yet we sh 
consider them separately in order to be able to appreh« 
more clearly the pathogenesis of amnesia. In what respect 
does alcohol produce changes in these, viz., jist, in t } 
anatomico-physiological connections, 01 field ( 

1) een the n l S nd / } t ] 


junction ”’ 
nutrition of each individual neuron. 


The results of our investigation with Golq met 


} 
Interna I 
Changes / anaton -) / } i 
7 l of c t) ye’) ~=bet } Since t 
exact nature of such connections in h h has been proved 
indisputably by the application of Golgi’s method, it remai ) 
to Inquire how and to what extent these are altered 
destroyed, if at all. Our observations show that chang 
a very striking and unmistakable character occurs in tl 
ultimate protoplasmic expansions and “ contact-granul 


situated upon them on the one hand, and in the ultimat 
naked fibrils (collaterals and terminals) which eve rywhe re 


come into relation with such protoplasmic termini and 





cranules on the other. Beginning with a softening and 


swelling of these contact granules, and also of the proto- 








ys 


plasmic twigs on which they are situated (fig. 33), th 





earliest noticeable changes are a coalescence of these into 
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sé 


small irregular composites’ of such, recognisable here 


nd there (fig. 22 a) as a local coarseness. <As the changes 
progress in coarseness and extent, they can now be more 

sily recognised (fig. 22 b and b’) as commencing moniliform 
swellings along the course of the terminal protoplasmic 
twigs. These are chiefly seen in the alcoholic brains wi 





-) (Alcohoh unity.) 


we examined with Golgi’s method in the superficial parts 
the cortex—molecular and sub-molecular plexus regions 
especially. With the further progress of the lesion these 
softened and enlarged protoplasmic masses form irregulat 
botryoidal masses, mainly clothing the now irregularly bared 
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nd in 


and below) 


we come for the first time on the mixed pyramidal cells, and 


these show further changes, extending t 


and remarkably striking in character. 


brains in which there is as yet no vascular bl 


Wi 


tne 


] 


cell body it 


] 
ICKINGS, 


spe king O 


an 


sell, 


t 
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t 


consequent softenings, for such we have purposely excluded 


from the present research, as the changes were too grossly 


secondary and advanced. 
such as appear in this or that group of cells, when othe 


The changes wi 


how 


refer to are 
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fibrils. In health they are fine, delicate, smooth, and clear- 






cut in outline, like a thread of silk, and stain internally, 







with a uniform clear coftfee-colored tint. In disease thes 


become granular and wrinkled in outline, as though th 























firm smooth consistence of the fibre underwent a granula- 
tion with softening, and lost its cleanness of contour. Her 
and there, too, small irregular swellings are seen. Interna 
changes : These are very distinct in many specimens, 


can leave no doubt in our mind that chemical alt 


are taking place within the fibril. Tl mos 

feature is discontinuous and uneven staining. The fine and 
delicate collateral or terminal fibril, which stained I 
stained il all) ol a uniform clear coffe tint, 1S 1rreg | 
stained along its course, in some parts the pallor and y 

of staining almost indicating that the fibre is broken int } 
separate fragments, tili the most careful focussing and 

will reveal the unstained intermediate parts. Thi 

of discontinuous and irregular staining ar rem 

frequent and conspicuous in several specimens we | | 
examined, that we have no doubt they represent wl] 

real pathological change going on within the n l 


fibrils. ) 


Cor) t J ¢ t l / t 
These two sets of changes in the naked ec ite ! 
terminal fibrils (internal and _ external) constitute, t 
our mind, the other element of earliest and recognisabl } 


change in the field of conjunction, whereby the pathways 
for the passage of nervous excitations from neuron 

neuron, and from one complex group of neurons (nerv 
centre) to another, is thus rendered difficult or impossibl 
Both these sets of changes in the field of conjunction 
are, as far as the present author is aware, only recog- 


nisable with the use of Golgi’s method and its modifications, 





the author having used for this purpose his own modifica- 
tion, published in the British Medical Journal, March, 
1894. Our work in this line leads us to the view that it is 







here, in the changes in the anatomico-physiological junction 
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regions, in this field of conjunction, we find the earliest 






dynamical changes, and that these represent, on the psychical 





} 
+ 


side, the diminished capacity of the neurons to be excitable 





to presentative sensorial stimulations (the equivalent of the 
softenings and obliterations of the protoplasmic contact- 


unules), and a diminished permeability in the pathways of 


erve currents issuing from one neuron by its nervous pro- 

S lits terminals to a he iron 1n t cortical area 

j psychi l ( Lit } \ ch W ld SLOWNESS il 

J of ¢ ited ges, and delay of reaction 

inally 5 is t i l subtl nutritive 

S orn Lt l na iS l} physi logy 
it l t \ ( ( I I if l t I or] teh ie 

en ! ( I 5 t t l Ot the entral 

} iS ntrinsic nutritive rhythm 
| le l earl nd subtier cl ves affect 
ely t ( ( inctiol } ce dyna t 

t jar a and trans SsSiOon OF nerve 

S$ ¢ } but tl! pr Or nut) ve focus 

body and 1 leus) of each individual neuron. he 

1 trophic changes, especially as shown in the poly- 

) phic elements, we have already described and pourtrayed. 

(he cells in this egion are also favourable for the study 

the come) ] trophic changes in th neuron. The 


ethods we have used for this purpose are four in numbe1 
sublimate and alcohol fixing, and staining with Toluidine 
frozen sections, stained with aniline blue-black: 
Nissl’s methy ene-blue method; (d) Golgi’s method. 
of these helps to supplement the other. 

( LINENCING trophic changes in the cell bodies and 
icleus. We are of opinion that these also are definite and 
gnisable, and further, that in certain respects (viz., 

is elucidated by the aniline blue-black method) these have 
been abundantly described and figured by Bevan Lewis 
[ext-book of Mental Disease,”’ L890). For our own 





rt we would add certain details obtained by our investi- 





t 


itions with the three other methods named, viz., the 











loluidine, Nissl, and Golgi methods. The first and second 
f these methods are useful for showing certain fine intra- 
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cellular and intra-nuclear changes which the aniline method 
does not help to show, while the third enables us to apply 
a certain test to identify what fragments of nerve-protoplasn 


still remain. Fortunately for us, not all the cells show 


ally advanced changes in the alcoholic brain, for whi 
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viz., Intensity of staining of cell protoplasm, and swelling 


und softening with increased staining of the intra-cellula 


chromatin rods and granules, the reservoirs for the buildine 


\} nd storage of nerve enero’ under high tension, é., the 
pabulum oF the ¢ The earlest lesions, therefor , of al 
ism are f a nutritive and dynamical type, dynamica 
n so far as 1t affects the protoplasmic granules on the on 
und and the ner laterals and terminals on the othe) 
ch enter into the constitution of the nervo-protoplasmic 
ises (fields of conjunction) in the brain; and nutritional 
- ; s tl protoplasm and nucleus of 
| I es th the hnigne Vo- 
| 
nand ul Ol l \ el wd especial VY wit! 
S] 1 heations Ot torme 
) v1 I I l } rt ( t 
turn 3] used functional IVity 
S y { he I ~ 
{ hext 21 } t symptoms 





Di 5 t\ ttt } 12 t 
H tl leepel iiven we think 
mild | consid lt is the loss 
} fica re-rousing of past experienced menta 
3 nad s eveh wuen t i ctl\ mages 
} sen { ] elvll tnd registerl them 1n 

) 

mind 1 | l On t sychical sid this 1s, 1 
words, dimini | power of attention. It may be that 
ne case this 18s maimly limited to the visual, in anothe) 
» the olfactory, in a third to the kinesthetic, or in a fourth, 
&e., to the auditory, &c., sphere, and that in other cases it 


ends to all these. The faculty of attention is an early 
ne in the infant, and we think it is simpler in characte 
ind grade than volition. At least two sensorial elements 
enter into the composition of attention, viz.: (a) the special 

local sense which is being active; ()) its special 
kinesthetic auxiliary. The mode of evolution of each 

VOL. XVII. 44 











675 


l 











616 ORIGINAL ARTICLES AND CLINICAL 


special or local sense has been a twin evo 


porated with it. With sight there is the 1 


the movement mechanism, which is concerned in / 


object in bringing it into the field 


seen, 


before it can be the special object of atte: 


vlation, 


Besides these 


comes accomme which 1s ¢ 


object. bin-ocular and intra- 


head movement may also enter into the p 
tion of attention to a visual impression (t 
towards it), cf. also auditory attention an 
the ears. This is the primary kinetic r 
early 1D the animal kingdom, und early 1) 
fore-runner of and pre-requisite for atte 


+ 


7 ° } 1 + 
Ho 1n hearing there 1s the external eal 


internal one (tensor tympani . 


ing into the yn of 


compositl 





smell (nostril and respiratory indrawing as 
its mother’s breast, &ec (And with toucl 
. parallel incorporation of a movement sen 
of touch (the fingers, hand, &c 
Attention is thus analysable into a com 
of at least two sensory elements; tl fi 
sensory state (psychical state), and is t 
comitant of nervous action in such conjoi 
feeling of effort enters into both atten 
und this has misled some to speak thi 
in essentially mot process Bu { 
little confusion of ideas. The sense of sg 
the tactile sense, the muscular sense, Kc., « 


its appropriate auxiliary muscular « S 
which has been to produce a movement 1 
sense organ. This has been so constai 
frequent repetition their organisation has 
until in man the motor action is habitual 
sensation. Thus according to our view « 


has its auxiliary muscles which by their aid 
The 


sens ry 


its function. cycle of events is 


cortical centr consciousness 


kinwsthetic element having entered into it, 


ulso brought 
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lution, a special 


and incor- 


Oot 





epresentation 





ring a 







yf clear visi 
tion. Witl 
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, whereby the external object is brought 
nto the centre or focus of the field of consciousness by 
kin ol wr, fixing with eye, WC. c) As the result of 

1) and (6), stronger arousal of cortical sensory centre by the 
-entering sensory currents both from the sensory organ 
d its auxiliary muscles. Such re-entering of auxiliary 
nwsthetic currents serves to reinforce and increase the 
‘tional activity of the sensory centre. The psychical 

} sidk f such intensification of the activity of the sensory 
ntre is attention. Hence we cannot localise the faculty 


ntion 1n l 1e ‘‘area’’ of the brain (as e.g., Ferrier, 


n t pre-frontal lobe in monkeys). It accompanies, and 


Lapa by ny of the sp clhe centres ol 
n sual, audit tactil custatory 


~ T ) T some L¢ 1! 1 11LTeé oO} 
t nism in respons to the 
} | 
\ V distil Ly Teil It may be now on 
) ct 1 raing to th 
} l (a physiol 1) connections possessed 
1) t ( | n of attention the Is thus t only 
t 1 fu t n this that sensory centr 
flow or d ce from that centre to lon 
: , 
utes l ull ver its bordei Whe i 
1t 1S Ol I th outcomes, the 
aiscnare S1st ol primary sensation, tocussing 
t LIS o m su sensory 
. ’ 
\ l excit ion ot ot r sensory oo} 
ul cer isIn lings and mental images 
, \ t nt in the last case evoking a 
less s] nent rhe sequ of 
s In T ( / t USsInNe a sensory < nt to 
] + 
t S dls 0 ng (0 1 tract to t 


sthetic ce ; followed by an appropriate movement 
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perception ; second, apperception and attention; thi 


strong revival in mind of the act to be performed ; four 











execution ot the 1dea. 





Attention thus belongs to the sens 


the othe . ! t 
tion system ol Detvty Lt se T 

(on t tol -} | 
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** Motor’ Sympto 


Coming next we have a definite group of symptoms, vi 
a) loss of muscular power, with tremor on exertion. W 


regard this special condition as due to lesions in the kina 
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thetic area, affecting both the dynamical and nutritive parts 


the herve ap] I é€., bot vO-protoplasinic con- 
, 
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etile nesthetic ascending currents arrived 

Drain, have t Lc n yscl o-motor cells of but low 

energy which may tf By looking at the object (attention 
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centre, to the hand centre, and 7 inf rce the volume o 


keep up the 


sensory exciting currents 


phenomenon | 


activity of the psycho-motor c« lls. 


is also analogous to that of submi 


cortex, which, though of itself f: 


the kinesthetic focus, will do so if 


x ntly atlew times, a 


centre thus slightly roused in 1 


Instead of the paw 


stimulus of 


6.0... smell) will als » Serve the sani pur] se, Vz Pa 


Ing the excitability 


connection note also Belmondo’s e: 


cord motor cells associate 


roots, Archiv. Ital. 
into a similar category. 


j 


moter end plate ot the 





A pseudo-sanctity which ha 


cell and sought to 


s hitherto surround 


aking down, ana 


met ib lic change Ss is how bre 


the experim«é ntal work of cerebral therm: 


| the microscopic changes in herve cells ace 
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functional activity 


brought a series of positive lacts to dis} lace thi 


stition. 


Path logy. 


Hodge’s work in this respect, 


observations of Sadovski 
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cerebral cells of the honey-bee, swallow, pigeon, and 
sparrow, such rec yonisabl changes are found. To sum- 
hem, | finds (a) changes in the nucleus, viz., 
inkage, and crenation of outline, loss of fine intra- 
culation, and tendency of the nuclear chromatin 
to stain more darkly than during rest His experiments 
extensive, carefully and laboriously done with abun- 

of control material, and the results obtained ar 

} ll und very u rm. Besides these intra-nucleai 
thei the alterations in the cell protoplasm : 

the cell with (in the cass 
bral « ement of the peri-cellular lymph 


nme \ iolation in the « protoplasm, and 
| 


Ss it I T r re) tions 

| ul I l Lite t owlhg to the 

) lu \ with D Mann, has 
t t 1) Uil¢ D1} I 


! } } the first etiect 
} 

t | ! » ti Sale 

t led tl! nu IS darkens 
| l l Lhe proto} smn; then the nucieus 

I 

I es aistll t beLgINS to et deformed and 
( eG > i ( tually b Condition 1s produced which 


be spoke) collapse, nucleus and protoplasm losin 


power of t 1 stains.”” The third stage, in which 


Is the Cons} lOUS Gark stalnin f the nucleus, as well 


which the nucleus itself 
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deformed and crenated is stated by Dr. Batty 






Tuke to be the “limit of functional activity changes 


Experimentally it has been reached after eighteen hours 





continuous excitation of the cell, and marks the borderland 








body 








vdmitting of 1 nstruction (1 peratiol \ { I 


WeCco 











und Dis 


1893-4) form a growing body of definit well ( 


foundest | ! { ( : 
ment in lrasthel wmsomhia l 
ing | kdown, \ mark the nv 
; } 
road to the ul CLO Vv ¢ pl 
Insanities I l ri S 
oral l is 1 ul S ‘ 
de ne 
And thi le WIS Ss} to the ( } mptol 
compl ! l e] CONS! 
t the ins Lh beu : 
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} ] ] ] 
Melancholia with suspicion, vague dreads, mixed witl 





phases OL momentary excitement, wid ! \ I vcule 
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ings which complete the picture of progressive rottenness 
and disintegration of brain tissue which can never be re- 
covered from. This stage is associated with softenings and 
swellings in the neuroglia elements themselves, with vacuola- 
tion of their cell protoplasm, with pigmentation of the cel 
body, with swellings of the processes (fig. 36), and thi 


abundent formation of so-called colloid bodies in the brain 


Our obse rvati ns show us tl Cinac nside ) bl humopvdel 





cases these latter structures, viz., ‘‘ colloid bodies,” ar 
derivatives of the neuroglia fibre cells, as revealed by the 
n 
B 
A . 
'y 
4 
A. ¢ 
B. A 
botry ( 
method of staining with silver chromate. They are to b 
met with in all sizes, from the smallest cognisable speck 
situated on a delicate neuroglia fibre to a considerable swell- 
ing or series of beaded swellings occurring along the cours« 
the same neuroglia fibres. As to their origin in medullated ‘ 


llings and spherules of the myelin substance, 


our observations give no indication (negative evidence), but it 


fibres from sw 


leaves no doubt in our minds, in so far as the sharpness and 


precision of stalning with Golgi’s Ine thod leave sno possible 
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ind for doubt, 





e neuroglia element—the fibre-cell. In the surface con- 
ns n svstel neuroglia fibre, in a region where the 
‘ ll hbre bsent the S¢ bodies can be recognised 
Sl Irol ! minutest to the largest met with. Is it 
! uar that acc all to the view of the origin of these 
d from 1 n, these bodies should be rare and con- 
sD bsence from tl very heart and centre of 
he medull d fibres abound. whereas 

ipert ly through tl clear zone 
22 I ( to the ubstance f the tangential 
hbre that here In 1 region barren and 
nerve fibres, but abounding in neuroglia 
( hould be abundant? We hav 
nce the ependyma in connection with 

| llate cells in the subepithelial region 
btedly in this region caused by swell- 
of these stellate fibre cells. With 
hae \ have confirmed the statement of 
n a fine blue colour, and their deep 
( ted with 1odin , li llowed DY dilute 

\\ Ranviei picro-carmine they als 
I Ul niline blue-black. Chemically 
at ( sest to the eldin granules dis- 
i | I eC} ( We have no in the 

the s] lised and intensive 
to finish ou eneral 

( hove} ‘ 
S) Hered 

S i e Pati yical Types of Alcoholre 
['} thes ve a neurotic heritage 
} ! a crimil old he early and 
1} rtain regions of the cortical organi- 
n tl I I is a slonificant fact, that the vice 
the l ry ( i tne cell 1S the te) lective agent, of to 
U} str f another kind, e.g., worry, sexual 
cess, &c., the result would have been a form of downbreak 
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one 
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source of their origin is 








disorganisation) of a similar sort (e.g., melane] 


delusional insanity) to what it would b inde 
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stress. We must recognise the intrinsic hereditary 


organisation of the nerve cell; giving to ale 


sexual excess, worry, &c., or other exte) fact 


ordinate position as an el 
acting directly as a chemical poison, nd 
peripheral nerves, is but an auxiliary in bringi 
intrinsic cerebral defect. Th Intrinsic 

is within, and requires but little stress 


reveal itself. In these subjects t 


extensive " group of symptoms | 

passed over or abbreviated, and t 

1sahe Involvement early Mak l })) 
melanchoha wit! persecut 

total numb ot cases W1t! [ 

varied by outburst I 

acute hallucinations m y play Lt Time ( } 
hallucinations and delusions may | cl, 
CUTANEOUS fast) aia aoa / t 
Sé veral ot thes¢ ( i ed l { ] 
multiform that could be imagined 1 ha 


deal with in creater detail than IS possll 

of the present paper. We have see? 

early course present all Lhe phenomen 
fatigue conditions of the nerve cells, and tha 
nutritive changes pass a certain limit, the manif 
insanity commence. We have seen als 
involvements of the delicate collateral and 
and protoplasmic cranul S which enter 1nto t 
constitution of the cortical centres, this general 
of brain power will be accompanied by s 


and kinesthetic clinical symptoms of a very 


emMen t taro \ +} 
kement OL sl) sy ( 




















definite kind, and how with the added vice of hereditary 
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taint tT law Of psychogenesis finds its rapid and full reali- 


nl t i s delusional and melancholic states, witl 


{ yloom and excitement, which passes 
by natural tion to the more hopeless and helpless 
! I Lt tl foregoing resear nad dis- 
= ] | e] Live rit \ he 
( 

I of functions in the 

s 1 I ti psychol 

iL espe illy ti 
| l vol I wt ol 
col trom ¢ ry pot 

S l l Ul DuUuLbO-Spll 
n fundamental basis, and 

be ) 
) ( 1) - sens Ve epitheil ] 

] ] ] t Oy na bove 

| S I a veloped 

l tl 1! I] ve I tes 
( the bulbo-spinal axi 
rr f activities between 
\ mel of the bulbo-sp1 tube, and 
-S] il centres on tli ne hana 
©) 

/ ) | i and demonstrabie basis of 
I 1) System WI LLIOWS [ta oreat 

' 1 ! nents ; some of these latte: 
sufi ntly elaborate to almost deserve the nam 


systems, \ i ictory, the optic, and the bull spinal 
is last including within itself tactile, gustatory, kinas- 


thetic and ot] ensory projection systems). 





rebral system has d veloped at that part 
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first to 


come into contact with the environment, and whose sensi- ( 


of the organism which led in locomotion, was the 


tiveness and reactiveness would therefore be the most highly 
developed in the organism. It is a region, therefor 
towards which not only ganglionic concentration takes place, 
but in which the higher and more complex nerve mechanism 
continue in a growing and therefore more plastic sta 
highly educable nerve organisation. 

Seventh. The cortical mechanism or pallium rises 1 
scale of mass (quantity) and internal elaboration (qua 
we pass from the amphibian, vid the reptilian, t 


mammalian series, finally attaining its highest quan 





and qualitative evolution in man. It becomes the seat a 
organ of every form and quality of psychical 

Eighth. The elements which enter into the 
organisation in man are the ultimate product of ne sel 
of evolutions in structure and function through countless 
ages past. These elements are mainly of three kn 
nervous, protective, and nutri 

Ninth. The cerebral nervous elements (neurons 
separate and distinct anatomically ; they do not anast 
one with another, but function only by « tact. | 
individual neuron is a three-fold mechanism, its prot 
plasmic and nervous processes constituting the two ] 
which enter into dynamical relationship with other neurons, 
while the cell protoplasm and nucleus constitute the higl 
evolved and specialised trophic and nutritive focus 
whole. 

Tenth. The cerebral cortex in man is com] 
various cell elements disposed in layers: of these ther 
four main systems, viz.: the molecular, ambiguous, | 
pyramidal, and polymorphic, each having its special an 


tomico-physiological characters. 


Eleventh. The sé nsory excit itions passil ¥ upwards t 
the cortex by projecti n fibres, mainly spread ind get dis- 
tributed in the molecular and sub-molecular regions, affecting 
thereby both ambiguous cells and lone p umidal cells 


This is true of the olfactory and optic projections, and 





probably true also of the fillet radiation 
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Twelfth. While the main fibres and branches of such 
sensory projection systems are medullated and insulated, the 


ition ceases in the “‘ field of conjunction ”’ or nervo-proto- 


1 
sul 


plasmic plexuses of the molecular and sub-ambiguous regions. 


Here the ‘‘ naked”’ collaterals and terminals of these fibres 
come into the most intimate contact with the enormous 


<panse of protoplasmic branches and twigs which ramify 


[hirteenth. A sub-pyramidal nervo-protoplasmic plexus 
ilso formed in the cortex to further increase and perfect the 


various intrinsic association and commissural systems in the 


Fourteenth. That as we rise in the vertebrate scale to 
he mammalia, a new sub-cortical system of elements poly- 


morphic cells) is developed. This is even in early life still 


lergoing demonstrable evolution. It is to be looked upon, 

I elore, as the latest porti n of the cerebral organisation, 
1 one distinctive of the mammalian brain 

Fifteenth. That the whole system of association and 

nissural fibres s in accordance with the degree of 

brain evolution, and that these, together with the poly- 

morphic cell elements, attain their highest relative and 


Sixteenth. That the specific natures of psychical pro- 
lepend upon the specific activities in the various 
nsorial ‘‘ areas’ of the cortex, and that the latter are to a 


in extent localisable. That the whole body of anato- 


mico-physiological and pathological evidence demonstrates 
such localisation of function; and that the Golgi method 
ul s us to push his 1ocallisatlo Lurt ! it least as 
, f 4 ] | 
‘4 is the Kinds « cortical nerve elements which are the 
st to supsery nsoriai activities 
Seventeenth. That in disease such centres (according to 


.e locality of the disease) may be the seat of visual, audi- 
ry, gustatory, tactile and cutaneous, olfactory or kines- 
hetic discharges (hallucinations and Jacksonian epilepsies 


. 2 


id that similarly more extensive and higher cortical areas 


may be involved, giving rise to ‘‘ psychical epilepsies.” 


Eighteenth. That recent evidence and facts tend to 
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show that the Rolandic area is the seat of sensory processes 


mainly belonging to the kinesthetic order, concerned, ther 


fore, with the executive activities (bodily acts) of the o 
ism in relation to or in adjustment to the environment 
that the whole Rolandic area thus 1s the finallv disposed ¢ 
( itive lh) "hal Shi s 1 as I 1) l Ss l 

Ni That t id t) sid t 
according as va is ( cal « ! I | 
ot the leslol the clini s mn} l 


snows Tt tl ( ( 1 ( 1 
psyVvel l { \ I 
aitferent Ss h ti I na 

Twent | nt 
struc Li ¢ l I } 
lunct l L ¢ iu 1} } 





p! VSIOLOY il I CO) ta bi 
areas 
Pw ) Cha ling 1 
anatom } S10 lo t t i } 
recelvll ! 1 ssIONs lis thin « ’ Nn 
and « Lui | } ) sated 1) = BDI QS ) ‘ 
Tw 4 1 jUality ( L ¢ } 
11 
OoOrealh ls )! ? | ) “— ha = 
me 1) capa \ u) ! juant rm B,. % 
1. bra =) |] hn os | i Walhb 1 l 
= 
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Twenty-third. That the law of psych yenesis takes plac 
in the child not only in the psycho-motor and sensuous 
but also in the intellectual (relational) sphere which com- 
bines these two, following very definite lines, and that during 
such stages the child is peculiarly impressionable to surround- 
ings 

Twenty-fourth. That the evolution of language as an 
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association with the psychical conditions of melancholia, 


maniacal 


and epileptiform outbursts, are of a more protean but also 


more advanced type, in 
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plexuses of the molecular and ambiguous reg 
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OBSERVATIONS UPON THE CENTRAL RELA- 
TIONS OF THE VAGO-GLOSSO-PHARYN- 
GEAL, VAGO-ACCESSORY AND HYPOGLOSSAL 
NERVES, FROM THE STUDY OF A CASE OF 
BULBAR PARALYSIS. 
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muscular power being good. Both knee-jerks were active, | 


there was no ankle clonus. The patient remained four mo 







in the hospital, during which time the disease progressed. T 
movements of the lips « 
voice assumed a more 


pronounced ‘ grum,” 





muscles of the hands o a y. The 
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slionic nuclei of those parts, the hypoglossal nucleus being 
most affected. 

The H [p yl ssal Nuclews.—At its most distal end, abov 
the decussation of the pyramids, the nucleus contained n 
ganglion cells, although in one or two sections remnants 
a few could be seen. The network of medullated fibres 


inside the nucleus was, however, to a large extent present, 
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sections; several large distended blood vessels 


thickened. 
The small-celled hypoglossal nucleus, which 
































which is regarded by Roller as being a soure 


glossal) likewise appeared quite normal, when ca 
pared With normal sections. 
Nucleus Ambiquus.—At the level of the de 
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] + ] + ] " + + 
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nucleus ambiquus, alth C in normal spec 
were well marked. 
After a very careful examination, and com) 
normal sections, we came to the conclusion tl 
ambiquus was atrophied throughout its entire ext 
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umber of ganglion cells, some of which were 


me section ten 
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ventral to the hypoglossal nuclei, the two small oval nuclei 


(described by Kolliker, p. 232), which lie between the hypo- 



























| 
glossal nuclei, the nucleus funi uly teretis ot (4 larke, t 
superl yr olive , tlie corpus tra pe roides, the neu is abdu 
the nucleus trochlearis, the nucleus oculo-motorius, the motor [ 
and so-called sensory nuclei of the trigeminus, the ascend- 
ing and descending trigeminal roots, the len is med 
and lateralis, the nuclei of the /formatio ret iri 
nucleus centralis inferior, the ? ; ;r 
pontis, the ) eus centralis s (pervor an [ } eus il 
alis medu d 
The Dorsal Longitudinal Bundle of Sch lhis, wl 
les in the central grey substance, fi 
ventricle to the spinal cord, and whic ; regarded 
Schutz as giving off fibres to all the « | nerve 1 
also appeared to us to be quite norn 
The Spinal Cord.—Examination showed that many 
the ganglion cells of the cervical reg 1 aisap} 
while others wer more Ol less ul pl hi 3 bell 
especially marked in the ventro-mesial, rso-mesial, and 


central groups; of the ventro-lateral Ll dorso-lat 
groups the latter was the less affected, and, indeed 
appeared to be normal. Apart fr n th ls of this 
group and lew ol the ventro-iateral roup, no tai 
multipolar ganglion cells, with distinct processes, could 
be seen. A few cells were present in the p) sus reticu- 
laris. Further, sections stained by hzmatoxylin sh 
that a large part of the network of medullated fibres 
the anterior horn had become broken up, and the anterion 
motor roots were much degenerated, in some sections 
none being visible at all. 

The position of the nucleus of the fibres of the spinal 
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acce ry her t riu } l Val Iv located 
by authorities, but the ganglionic cell group which wi { 


regard as giving origin to this nerve les in the uppei 
segments of the cord, internal to the processus reticularis, 
and posterior and internal to the postero-lateral group of 


nerve cells of the anterior horn. No issuing nerve fibres 





of the root could be detected in any of the sections, and the 
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is, although not completely atrophied, 





aevenerative change. The crossed 
pyramidal tracts showed a slight, diffuse de veneration. Th 


rior white commissure could not be said to be materially 


[ d. 
In tl rsal region most of the ganglion cells of the 
sappt ired. The cells seemed fairly 
lateralis, im front of which a few 
lis could is be seen With adistinct processes probably 
nt nh the ventro-lateral and dorso-lateral 
‘al region The cells of Clarke's 
W The ntenior roots were much 
phied, there w lso a marked disappearance of 
edull fibres of tl anterior horn itself. The 
crossed pyramidal tractS was much 
vervical region, bul, ll anything, more 
In t } jion the cells were in very distinct 
ps, e\ ently hot so atrophied as 1h the 
ns A considerable number was 


ps, and the dorso-lateral group con- 
iltipolar cells. The degeneration 1n 


s very slight, and could only be 


The poste erve roots were normal throughout, as 

cells of the posterior horn. Many 

ularly l, P] rently normal cells were also 

i the anterior and posterior horns. 
ihe alse l tected Chile tly the cervical and dorsal re- 

hulu I Ving escaped to a lars extent, while in 

ected } ns, though most of the cell groups of the 

horn Ww more or less atrophic, the dorso-lateral 

| ip W , alter careful examination, considered to be nor- 


The ditt a! eneration abo described in the crossed 


pyraluidal tl Ss seelmed to be a part of a slig 


ht, diffuse peri- 
pheral myelitis, involving the antero-lateral coluwns. This 

S SO marke n some sections as to resemble degenera- 
tion of the fibres of the antero-lateral ascending tract of 


Gowers. 
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REVIEW OF THE CONNECTIONS OF THE 
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CRITICAL 


(1) The Hypoglossal Nucleus.—As alre udy pi inted it, 
the cellular element is that which has undergone the greatest 
amount of de cene ration: on the other hand, th fil ra@ pro- 
prie, and the fibres which pass from the raphe into and 
around the nucleus, retain a normal app« 

The true nature of the fibre proprie has been the subject 
of much discussion. They were regarded by Koch,' who ' 
originally described them, as fibres of a system which con- 
nected individual cells of the hypoglossal nucleus at different 
levels, some of them being also colniissura hbres betw 
the two nuclei. Obersteiner? regards them as the fibres of 
the dorsal longitudinal bundle, which is here better developed 
than elsewhere. 

We desire to state the following observations, in 1 | 
to the fil ra proprie, from a careful examination t teetal 
and pathological conditions. 

a) In a case of degenerati n of bot pyra uidal ti ts asso- \ 
ciated with complete atrophy of the hypoglossal nucleus and 
its root fibres,” the jibra propre had completely dis ppeared, 
with the exception of a small area in the dorso-lateral part } 


f the nucleus, between the dorsal vago-glosso-} 


nucleus and the nucleus Jun d teretis. ‘I . l] 
occupies the position of the dorsal longitudinal bundl of j 
Schutz, as figured by him.’ As in this case (Tooth and 


Turner) the raphe fibres on the ventral aspect of the nucleus 
were normal, they cannot be regarded as coming from the 
pyramids. 

(b) In the case under discussion, in which the gangli 
cells of the hypoglossal nucleus were trope 1 while ths 
pyramidal tracts were almost unatfected, a considerabl 
part of the intranuclear network was still present, and the 
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pyramids were not medullated. 


Koélhiker (loc. cit., p. 235) suggests, that they may 









missural fibres between the two hypoglossal 





exist, and form a well-marked system. 





From these considerations we therefore s 





following connections and relations of tl 

























nucleus: 

(a) There are efferent and afferent fibres in 
with the hypoglossal nucleus, the efferent bi 
fibres. 

8) Fibres pass from the raphe in a vent 
tion to gain the dorsal surface of the nucleus, 
passing between the two nucl l, appear t 
dinal direction, ultimately forming a large 
propria of the nucleus. 


. 
} 


y) Another set from th 


f 


surface of the nucleus (fibre afferentes of Ix 
some enter the nucleus, while others pass t 
roots and vagus nucleus. Their origin is 
of them do not seem to course for any | 
the raphe, but cross it shortly aiter entel 

6) A set of fibres passes obliquely th 
reticularis grisea into the nucleus, chi 
caudal extremity. 

(ec) Fibres enter the nucleus from the } 
dinal bundles. 

(¢) Commissural fibres exist between tl 

(yn) The small-celled nucleus of Roll | 
of Duval do not give origin to hypoglossal fibres 
by those authors. 

(0) The cells of the raph ventral t 
nucleus do not give origin to root fibres. 


longitudinal bundles to the hypoglossal nuclei ; 


main, if not the only, source of the hypoglossal n 


from some of the longitudinal fibres of the forme: 
laris. So far, we have been unable to trace them 
this formation. Fibres undoubtedly pass from th 


nn 


(«) The classical hypoglossal nucleus of Stilli 


(2) The Nucleus Ambigquus (or ventral vago-gloss 
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geal nucleus).—The most complete description of this difficult 
nucleus has been given by Kolliker (loc. cit., p. 241). Our 
own observations in this case and in others lead us to make 
he following remarks. The nucleus varies somewhat in 
sition, according as it is viewed in sections from the lower 

upper regions of the medulla oblongata. In the distal 


its of the 7 lulla it lies more external, and near the 


bstantia gelat sa Rolandi, and it has here to be carefully 
stinguished from the antero-lateral nucleus which lies quite 
to it o1 s outer sid The latter nucleus is distin- 
shed mainly DY the large amount of neurogcha among 
hich its cells li In the proximal parts it lies between the 
is tlus solita? § al 1 the dorsal accessory olive Here it 
to be distinguished from the nucleus centralis inferior, 
vhich lies on its mesial side. The nucleus ambiguus is 
-extensivi with the dorsal vago-glosso-pharyng ul cell 
umn, and according to Kolliker it is the motor nucleus 
the vago-accessory and vago-glosso-pharyngeal nerves. 
(CC€SSO) v ris a pure motor herve, WI ile the vago- 
so-pharyngeal nerves are mixed, ?@.e., they contain both 


l S issuing from the nucleus Vincenzi 
s also fig c of Golgi’s second type in it, but in 
age 
sections I i ns ol ttens, we have veen abie to 
onlv mys } iis 
Che co t nucleus in eases of bulbar paralysis 


rved during | ralysis of the internal thyro-arytenoid 
scles This ciation was also present i i case 

¢ the well-known clinical combination of paralysis ot 
Ssolt palate nd of the vocal cords Hughlings-Jackson 


conjunctlol with the physi logical « xperiments upon the 


us and vago-accessory roots (John Reid, Cl. Bernard, 
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Beevor and Horsley), and the pathological facts record 


by Oppenheim and ourselves, we would argue that 

nucleus ambiquus is the motor nucli ( } ’ 

the soft ] tlate and thre fensors of the voc 
The lowei portion of the dorsal va 
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nucleus, while in the other 
a considerable dis- 
our specimens could 


ul part of the formatio 


radually LOSst, others passing 


d from view. The 












These latter are 
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When viewed with reference to the condition of t 


card l as compal tively recent. We have ] 1. 
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case Ol old-standine 


group, which is, however, partially atrophied. 


ker and Mingazzini' that the dorso-lateral cell-g 


anterior nerve roots, stands in relation much m 


; 


*7 


the pyramidal tracts. From this, they urcue 


group is closely associat 
We suggest that this probably explains tl 


the knee-jerk in cases of advanced progressivé 


atrophy. 





1) The ] — ee +21] 
1) The hypoglossal chief nucleus (Stilling) 1s 
source of origin of the root fibres ot th ny} OlLOS 


The fibre / re fi ra of the nucel us uit In lara } 
from the pyramids. The other afferent fibres c 


the jormatio reticularis. 


motor vago-glosso-pharyngeal and vago-accessory 1 


muscles of the pharynx. 


) 


(5) The posterior vago-glosso-pharyngeal nucl 


, 1892, p 


708 ORIGINAL ARTICLES AND CLINICAL CASES. 
not true motor cells, but belong to 
well-recognised system of ‘‘ column cells” (Strat 
We would especially refer to the apparently nor 
the anterior cornua, the case under discussion may 
the opportunity of comparing our sections with tl 
Y amyoti phic lateral sclerosis. 
latter, the cells of all the groups in the anterior h 
disappeared, with the exception of those of the dors 
These observations harmonise with the views 


anterior horn, though giving axis cylinder process 


collaterals of the posterior radicular fibres than to tl 


(2) The nucleus ambiquus is the nucleus of ori 


and is the source of innervation of the levator p 
internal thyro-arytenoid muscles, and probably also of 


end nucleus of the axis-cylinder processes of the cell 
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